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(57)Abstract: 

PROBLEM TO BE SOLVED: To keep an air/fuel ratio constant 
by quickly and accurately compensating excess/shortage of 
supplied fuel amount based on an estimated error of a predicted 
intake air amount. 

SOLUTION: This fuel injection amount control device predicts 
an intake air amount KLfwd for a current intake stroke in a 
specified cylinder in accordance with a predicted throttle valve 
opening, and then finds a predicted required fuel amount Fcfwd 
in accordance therewith and finds an uncorrected fuel injection 
amount Fib for supplying fuel of the predicted required fuel 
amount Fcfwd from a fuel behavior reverse model. On the other 
hand, the control decice calculates an actual intake air amount 
KLact in accordance with an actual throttle valve opening in a 
previous intake stroke, and then finds an actual required fuel 
amount Fcact in accordance therewith, finds an actual admitted 
fuel amount Fcest from an actual fuel injection amount Fi (k-1) 
for the previous intake stroke and a fuel behavior forward model 
and finds a current regular fuel injection amount Fi (k) after 
correcting the pre-corrected fuel injection amount Fib 

depending on a difference Fcerr between the actual required fuel amount Fcact and the actual 
admitted fuel amount Fcest. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The amount of operational status of the internal combustion engine at the time of the inlet- valve 
clausilium in this intake stroke of a specific cylinder is predicted at the event before the time of this inlet- 
valve clausilium. While computing fuel quantity required in order to predict the inhalation air content in this 
intake stroke of said specific cylinder according to said predicted amount of operational status and to obtain 
a predetermined target air-fuel ratio to said predicted inhalation air content as front [ amendment ] fuel oil 
consumption It is the fuel-oil-consumption control approach of the internal combustion engine which injects 
the fuel of an amount according to the fuel oil consumption before said computed amendment to this 
cylinder at the event before the time of the inlet- valve clausilium in this intake stroke of said specific 
cylinder. In order to obtain said target air-fuel ratio in the last intake stroke of said cylinder, while 
calculating the real need fuel quantity which is the fuel quantity actually needed for said cylinder based on 
the amount of operational status used as known at the event after the inlet-valve clausilium to the last intake 
stroke of said specific cylinder The real inhalation fuel quantity which is the fuel quantity which said 
cylinder inhaled actually in the last intake stroke of said cylinder is computed based on the fuel oil 
consumption actually injected to the last intake stroke of said cylinder at least. It asks for a part for the 
excess and deficiency of the fuel in the last intake stroke of said cylinder based on said real need fuel 
quantity and said real inhalation fuel quantity. The fuel-oil-consumption control approach of the internal 
combustion engine which computes normal fuel oil consumption by amending the fuel oil consumption 
before said amendment in the amount of amendments according to a part for said called-for excess and 
deficiency, and injects the fuel of said computed normal fuel oil consumption to this intake stroke of said 
specific cylinder. 

[Claim 2] In the fuel-oil-consumption control unit of the internal combustion engine having a fuel-injection 
means to perform fuel injection according to directions An amount prediction means of operational status to 
predict the amount of operational status of said internal combustion engine at the event of the point from this 
time, An amount acquisition means of operational status to acquire the actual amount of operational status 
of said internal combustion engine at the event before this time, The prediction inhalation air content which 
is an inhalation air content at the time of the inlet- valve clausilium in this intake stroke of this cylinder at the 
1 st predetermined event before the time of the inlet-valve clausilium to this intake stroke of a specific 
cylinder with said amount prediction means of operational status A prediction inhalation air content 
calculation means to compute based on the amount of operational status at the event of the point, and the air 
model which modeled the behavior of the air in said internal combustion engine's inhalation-of-air system 
from this predicted 1st predetermined event, A fuel-oil-consumption calculation means before amendment 
to compute the fuel oil consumption before amendment which it is at the event after said 1 st predetermined 
event, and is temporary injection quantity which should be injected to this intake stroke of this cylinder 
based on said prediction inhalation air content at the 2nd predetermined event before the time of the inlet- 
valve clausilium to this intake stroke of said cylinder, The real inhalation air content which it is at the event 
after the time of the inlet- valve clausilium in the last intake stroke of said cylinder, and is a actual inhalation 
air content at the time of the inlet- valve clausilium in the last intake stroke of this cylinder at the 3rd 
predetermined event before the time of the inlet- valve clausilium to this intake stroke of this cylinder with 
said amount acquisition means of operational status A real inhalation air content calculation means to 
compute based on the acquired actual amount of operational status, and said air model, Are at the event after 
said 3rd predetermined event, and it sets to the last intake stroke of this cylinder based on said computed real 
inhalation air content at the 4th predetermined event before the time of the inlet-valve clausilium to this 
intake stroke of said cylinder. A real need fuel quantity calculation means to compute the real need fuel 
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quantity which is the fuel quantity actually needed for this cylinder, It sets to the last intake stroke of this 
cylinder at the 5th predetermined event before the time of the inlet-valve clausilium to this intake stroke of 
said cylinder. A real inhalation fuel quantity calculation means by which this cylinder computes the real 
inhalation fuel quantity which is the fuel quantity inhaled actually based on the fuel oil consumption actually 
injected to the last intake stroke of this cylinder at least, Said 4th predetermined event, And an amount 
calculation means of fuel feedback amendments to be at the event after said 5th predetermined event, and to 
compute the amount of fuel feedback amendments based on said computed real need fuel quantity and said 
computed real inhalation fuel quantity at the 6th predetermined event before the time of the inlet- valve 
clausilium to this intake stroke of said cylinder Said 2nd predetermined event, And by being at the event 
after said 6th predetermined event, and amending the fuel oil consumption before said computed 
amendment in said computed amount of fuel feedback amendments at the 7th predetermined event before 
the time of the inlet- valve clausilium to this intake stroke of said cylinder A normal fixel-oil-consumption 
calculation means to compute the fuel oil consumption of the normal injected from said fuel-injection means 
to this intake stroke of this cylinder, A fuel-injection directions means to be at the event after said 7th 
predetermined event, and to give directions so that the fuel of the fuel oil consumption of said computed 
normal may be injected to said fuel-injection means at the 8th predetermined event before the time of the 
inlet- valve clausilium to this intake stroke of said cylinder, The fuel-oil-consumption control unit of 
preparation ********** 

[Claim 3] The fuel oil consumption before amendment to the intake stroke of the arbitration of said cylinder 
which is the fuel-oil-consumption control unit of an internal combustion engine according to claim 2, and is 
computed by said fuel-oil-consumption calculation means before amendment, The prediction fuel coating 
weight which is after the intake stroke 1 time before the intake stroke of this arbitration of this cylinder, and 
is the predicted fuel coating weight in front of the intake stroke of this arbitration, A prediction fiiel coating 
weight calculation means to compute the prediction fuel coating weight in front of the intake stroke next to 
the intake stroke of this arbitration by being after the intake stroke of this arbitration of this cylinder based 
on the fuel behavior model showing the fuel adhesion behavior to said internal combustion engine's 
inhalation-of-air system, The real fuel coating weight which is after the intake stroke 1 time before the 
intake stroke of the fuel oil consumption actually injected to the intake stroke of the arbitration of said 
cylinder, and this arbitration of this cylinder, and is the actual fuel coating weight in front of the intake 
stroke of this arbitration, While having a real fuel coating weight calculation means to compute the real fuel 
coating weight in front of the intake stroke next to the intake stroke of this arbitration by being after the 
intake stroke of this arbitration of this cylinder, based on said fuel behavior model Said fuel-oil-consumption 
calculation means before amendment computes the prediction need fuel quantity which is the fuel quantity 
needed for this cylinder by this intake stroke of this cylinder based on the prediction inhalation air content at 
the time of the inlet- valve clausilium to this intake stroke of said cylinder computed by said prediction 
inhalation air content calculation means. It is based on the reverse model of said fuel behavior model. It sets 
to this intake stroke of this cylinder among the fuels of the fuel oil consumption before amendment which 
should be injected to this intake stroke of said cylinder. Are after the intake stroke of the last time of this 
cylinder computed by the fuel quantity inhaled by this cylinder and said prediction fuel coating weight 
calculation means, and it sets to this intake stroke of this cylinder among the fuels of the prediction fuel 
coating weight in front of this intake stroke. It is constituted so that the sum with the fuel quantity inhaled by 
this cylinder may become equal to said computed prediction need fuel quantity and the fuel oil consumption 
before the said amendment may be computed. Said real inhalation fuel quantity calculation means It is based 
on the order model of said fuel behavior model. It sets to the last intake stroke of this cylinder among the 
fuels of the fuel oil consumption actually injected to the last intake stroke of said cylinder. From the fuel 
quantity which is after the intake stroke of the second from last time of this cylinder computed by this 
cylinder with the fuel quantity inhaled actually and said real fuel coating weight calculation means, and was 
actually inhaled by this cylinder in the last intake stroke of this cylinder among the fuels of the real fuel 
coating weight in front of the last intake stroke The fuel-oil-consumption control unit which is constituted 
and becomes so that said real inhalation fuel quantity which this cylinder inhaled actually in the last intake 
stroke of this cylinder may be computed. 

[Claim 4] In the fuel-oil-consumption control unit of the internal combustion engine having a fuel-injection 
means to perform fuel injection according to directions An amount prediction means of operational status to 
predict the amount of operational status of said internal combustion engine at the event of the point from this 
time, An amount acquisition means of operational status to acquire the actual amount of operational status 
of said internal combustion engine at the event before this time, The prediction inhalation air content which 
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is an inhalation air content at the time of the inlet- valve clausilium in this intake stroke of this cylinder at the 
1 st predetermined event before the time of the inlet-valve clausilium to this intake stroke of a specific 
cylinder with said amount prediction means of operational status A prediction inhalation air content 
calculation means to compute based on the amount of operational status at the event of the point, and the air 
model which modeled the behavior of the air in said internal combustion engine's inhalation-of-air system 
from this predicted 1st predetermined event, While computing the prediction need fuel quantity which it is 
at the event after said 1st predetermined event, and is the fuel quantity needed for this cylinder by this intake 
stroke of said cylinder based on said prediction inhalation air content at the 2nd predetermined event before 
the time of the inlet- valve clausilium to this intake stroke of said cylinder Based on said prediction 
inhalation air content, determine the deposit efficiency and residual percentage which are used with the 
reverse model showing the fuel adhesion behavior to said internal combustion engine's inhalation-of-air 
system of a fuel behavior model, and by using this reverse model which used the said-determined deposit 
efficiency and residual percentage It sets to this intake stroke of this cylinder among the fuels of the fuel oil 
consumption before amendment which is temporary injection quantity which should be injected to this 
intake stroke of this cylinder. The sum with the fuel quantity inhaled by this cylinder in this intake stroke of 
this cylinder among the fuels of the prediction fuel coating weight which is after the intake stroke of the last 
time of the fuel quantity inhaled by this cylinder and this cylinder, and is the predicted fuel coating weight in 
front of this intake stroke A fuel-oil-consumption calculation means before amendment to compute the fuel 
oil consumption before the said amendment so that it may become equal to said computed prediction need 
fuel quantity, At the 3rd predetermined event before said 2nd predetermined event, the deposit efficiency 
and residual percentage which are used with said fuel behavior model are determined based on the 
prediction inhalation air content over the last intake stroke of said cylinder. This fuel behavior model which 
used the said-determined deposit efficiency and residual percentage, and the prediction [ are after the intake 
stroke of the second from last time of this cylinder, and ] fuel coating weight before the last intake stroke, A 
prediction fuel coating weight calculation means to compute said prediction fuel coating weight in front of 
this intake stroke by being after the intake stroke of the last time of this cylinder based on the fuel oil 
consumption before amendment to the last intake stroke of this cylinder, Are at the event after the time of 
the inlet-valve clausilium to the last intake stroke of said cylinder, and at the 4th predetermined event before 
the time of the inlet- valve clausilium to this intake stroke of this cylinder A real inhalation air content 
calculation means to compute the real inhalation air content which is a actual inhalation air content at the 
time of the inlet-valve clausilium to the last intake stroke of this cylinder based on the actual amount of 
operational status acquired by said operational status acquisition means, and said air model, Are at the event 
after said 4th predetermined event, and at the 5th predetermined event before the time of the inlet- valve 
clausilium to this intake stroke of said cylinder This fuel behavior model which determined the deposit 
efficiency and residual percentage which are used with said fuel behavior model based on the real inhalation 
air content at the time of the inlet- valve clausilium to the last intake stroke of this cylinder, and used the 
said-determined deposit efficiency and residual percentage, It is based on the fuel oil consumption actually 
injected to the last intake stroke of this cylinder, and the real fuel coating weight which is after the intake 
stroke of the second from last time of this cylinder, and is the actual fuel coating weight in front of the last 
intake stroke. A real fuel coating weight calculation means to compute the real fuel coating weight in front 
of this intake stroke by being after the intake stroke of the last time of this cylinder, Are at the event after 
said said 3rd predetermined and 5th predetermined event, and at the 6th predetermined event before the time 
of the inlet- valve clausilium to this intake stroke of said cylinder The prediction [ are after the intake stroke 
of the last time of this cylinder computed by said prediction fuel coating weight calculation means, and ] 
fuel coating weight before this intake stroke, An amount calculation means of fuel feedback amendments to 
be after the intake stroke of the last time of this cylinder computed by said real fuel coating weight 
calculation means, and to compute the amount of fuel feedback amendments based on the real fiiel coating 
weight in front of this intake stroke, Are at the event after said said 2nd predetermined and 6th 
predetermined event, and at the 7th predetermined event before the time of the inlet- valve clausilium to this 
intake stroke of said cylinder A normal fuel-oil-consumption calculation means to compute the fuel oil 
consumption of the normal injected from said fuel-injection means to this intake stroke of said cylinder by 
amending the fuel oil consumption before amendment which should be injected to this intake stroke of said 
this computed cylinder in said computed amount of fuel feedback amendments, A fuel-injection directions 
means to be at the event after said 7th predetermined event, and to give directions so that the fuel of the fuel 
oil consumption of said computed normal may be injected to said fuel-injection means at the 8th 
predetermined event before the time of the inlet-valve clausilium to this intake stroke of said cylinder, The 
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fuel-oil-consumption control unit of preparation ********** 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel-oil-consumption control approach which an 
internal combustion engine's fuel-oil-consumption control unit is started, especially can maintain an air-fuel 
ratio to abbreviation regularity at the time of transient operation, and a fuel-oil-consumption control unit. 
[0002] 

[Description of the Prior Art] A cylinder [ need / the fuel in an electronically-controlled-gasoline-injection- 
type internal combustion engine, an intake-stroke direct front stirrup is in an intake stroke, and according to 
fuel injection / to be supplied ] (It is hereafter called a "fuel-injection cylinder".) It is necessary to calculate 
the inhalation air content in this intake stroke, and to inject the fuel of an amount according to this calculated 
inhalation air content even before this intake-stroke initiation at the latest depending on the case by the time 
of the inlet- valve clausilium to this intake stroke (at the event of the condition of an inlet valve changing 
from an open condition to a closed state). For this reason, for example, an internal combustion engine's 
control unit indicated by JP,10-169469,A Whenever [ throttle valve-opening / which is one of the amounts 
of operational status of this internal combustion engine ] is beforehand predicted till the inlet- valve 
clausilium of a fuel-injection cylinder. It is based on whenever [ throttle valve-opening / which was said- 
predicted at least ], and the air model which modeled the behavior of the air an internal combustion engine's 
inhalation-of-air system, and the inhalation air content at the time of the inlet- valve clausilium of this fuel- 
injection cylinder is predicted at the event before the time of this inlet-valve clausilium. The fuel of fuel oil 
consumption according to the predicted inhalation air content is injected to this cylinder. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional control unit has the 
problem that fuel oil consumption serves as a suitable value and a different value, and an air-fuel ratio is 
confused for the reason nil why whenever [ throttle valve-opening / which was predicted ], and whenever 
[ actual throttle valve-opening ] are different for example, etc. since it does not have a means to compensate 
this presumed error, if a difference (presumed error) arises between the predicted inhalation air content and 
a actual inhalation air content. Therefore, the object of this invention compensates the presumed error of an 
inhalation air content promptly, and is to offer fuel-oil-consumption control approach and fuel-oil- 
consumption control unit of the internal combustion engine which can stabilize promptly the air-fuel ratio at 
the time of transient operation of whenever [ throttle valve-opening ] changing suddenly especially 
[0004] 

[Summary of the Invention] The fuel-oil-consumption control approach of this invention predicts the 
amount of operational status of the internal combustion engine at the time of the inlet- valve clausilium in 
this intake stroke of a specific cylinder at the event before the time of this inlet- valve clausilium. While 
computing fuel quantity required in order to predict the inhalation air content in this intake stroke of said 
specific cylinder according to said predicted amount of operational status and to obtain a predetermined 
target air- fuel ratio to said predicted inhalation air content as front [ amendment ] fuel oil consumption It is 
the fuel-oil-consumption control approach of the internal combustion engine which injects the fuel of an 
amount according to the fuel oil consumption before said computed amendment to this cylinder at the event 
before the time of the inlet-valve clausilium in this intake stroke of said specific cylinder. In order to obtain 
said target air- fuel ratio in the last intake stroke of said cylinder, while calculating the real need fuel quantity 
which is the fuel quantity actually needed for said cylinder based on the amount of operational status used as 
known at the event after the inlet- valve clausilium to the last intake stroke of said specific cylinder The real 
inhalation fuel quantity which is the fuel quantity which said cylinder inhaled actually in the last intake 
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stroke of said cylinder is computed based on the fuel oil consumption actually injected to the last intake 
stroke of said cylinder at least. It asks for a part for the excess and deficiency of the fuel in the last intake 
stroke of said cylinder based on said real need fuel quantity and said real inhalation fuel quantity. It is the 
approach of computing normal fuel oil consumption by amending the fuel oil consumption before said 
amendment in the amount of amendments according to a part for said called-for excess and deficiency, and 
injecting the fuel of said computed normal fuel oil consumption to this intake stroke of said specific 
cylinder. 

[0005] This fuel-oil-consumption control approach computes the fuel oil consumption before amendment 
which is equivalent to the basic injection quantity based on the inhalation air content which predicted and 
predicted the inhalation air content at the time of the inlet- valve clausilium in this intake stroke of a specific 
cylinder (it is the same one cylinder of an internal combustion engine's arbitration of two or more cylinders, 
and the following.) based on the predicted amount of operational status (for example, whenever [ throttle 
valve-opening ]) at the event before the time of this inlet-valve clausilium. Therefore, the fuel oil 
consumption before amendment is influenced of the prediction error (presumed error) of a prediction 
inhalation air content. 

[0006] In after the inlet- valve clausilium of the last intake stroke of a specific cylinder on the other hand 
Since the amount of operational status at the inlet-valve clausilium event in the last intake stroke of this 
specific cylinder is known The actual inhalation air content of the last intake stroke of this cylinder can be 
calculated from the amount of operational status which is the known. Therefore, since the air- fuel ratio of 
the gaseous mixture in this specific cylinder turns into a target air- fuel ratio by the last intake stroke of this 
specific cylinder, accuracy can be asked for the actually needed fuel quantity (real need fuel quantity). On 
the other hand, since the fiiel oil consumption actually injected to the intake stroke of ****** after the inlet- 
valve clausilium of the last intake stroke is known, accuracy can be asked for the actual inhalation fuel 
quantity (real inhalation fuel quantity) of the last intake stroke of this cylinder based on the fuel oil 
consumption which is the known at least. 

[0007] This fuel-oil-consumption control approach calculates real need fuel quantity and real inhalation fuel 
quantity in this way, computes the excess and deficiency of the fuel in the last intake stroke based on these 
real need fuel quantity and real inhalation fuel quantity (difference), and amends the fuel oil consumption 
before said amendment in quest of the amount of amendments for compensating this ********. every 
[ therefore, ] cylinder - and since a part for the excess and deficiency of the fuel in the last intake stroke is 
compensated with this intake stroke at least for every intake stroke, quickness and precision are good and an 
air-fuel ratio can be maintained uniformly. 

[0008] More moreover, the fuel-oil-consumption control unit (the following, the "1st fuel-oil-consumption 
control unit", and nominal ****.) of the internal combustion engine of this invention as a concrete mode It is 
the fuel-oil-consumption control unit of the internal combustion engine having a fuel-injection means to 
perform fuel injection according to directions. The amount prediction means of operational status, the 
amount acquisition means of operational status, a prediction inhalation air content calculation means, It has 
a front [ amendment ] fuel-oil-consumption calculation means, a real inhalation air content calculation 
means, a real need fuel quantity calculation means, a real inhalation fuel quantity calculation means, the 
amount calculation means of fuel feedback amendments, a normal fuel-oil-consumption calculation means, 
and a fuel-injection directions means. Hereafter, an operation of each means is explained. 
[0009] The amount prediction means of operational status predicts the amount of operational status of said 
internal combustion engine at the event of the point from this time. The amount acquisition means of 
operational status acquires the actual amount of operational status of said internal combustion engine at the 
event before this time. Whenever [ throttle valve-opening ] is mentioned as an example of representation of 
the amount of operational status. 

[0010] A prediction inhalation air content calculation means at the 1st predetermined event before the time 
of the inlet- valve clausilium to this intake stroke of a specific cylinder (a certain cylinder) Based on the 
amount of operational status at the event of the point, and the air model which modeled the behavior of the 
air in said internal combustion engine's inhalation-of-air system, it computes from this 1st predetermined 
event predicted by said amount prediction means of operational status in the prediction inhalation air content 
which is an inhalation air content at the time of the inlet-valve clausilium in this intake stroke of this 
cylinder. That is, a prediction inhalation air content calculation means predicts the inhalation air content of 
this cylinder at the time of this inlet- valve clausilium at the 1 st predetermined event before the event (at the 
time of inlet- valve clausilium) of next the inlet valve of the cylinder used as the close wax (or close is 
already in an intake stroke) making it an intake stroke from a valve-opening condition henceforth to a 
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clausilium condition in the intake stroke. 

[001 1] The fuel-oil-consumption calculation means before amendment computes the fuel oil consumption 
before amendment which it is at the event after said 1 st predetermined event, and is temporary injection 
quantity which should be injected to this intake stroke of this cylinder based on said prediction inhalation air 
content at the 2nd predetermined event before the time of the inlet- valve clausilium to this intake stroke of 
said cylinder. For example, the fuel-oil-consumption calculation means before amendment can compute the 
fuel oil consumption before amendment by **(ing) said prediction inhalation air content with the target air- 
fuel ratio separately defined according to an internal combustion engine's operational status (or it is fixed). 
In this case, it is suitable to calculate the fuel oil consumption before amendment in consideration of fuel 
coating weight so that it may mention later. 

[0012] Are a real inhalation air content calculation means at the event after the time of the inlet- valve 
clausilium in the last intake stroke of said cylinder, and at the 3rd predetermined event before the time of the 
inlet- valve clausilium to this intake stroke of this cylinder The real inhalation air content which is a actual 
inhalation air content at the time of the inlet-valve clausilium in the last intake stroke of this cylinder is 
computed based on the actual amount of operational status acquired by said amount acquisition means of 
operational status, and said air model. Since it is at this 3rd predetermined event at the event after the time of 
the inlet- valve clausilium in the last intake stroke of said cylinder, the amount of operational status for 
calculating the actual inhalation air content at the time of the inlet- valve clausilium in the last intake stroke 
of this cylinder is known, and is acquired by said **** quantity of state acquisition means. Therefore, 
accuracy is asked for a real inhalation air content based on the amount of operational status and air model of 
this known. 

[0013] A real need fuel quantity calculation means computes the real need fuel quantity which it is at the 
event after said 3rd predetermined event, and is the fuel quantity actually needed for this cylinder in the last 
intake stroke of this cylinder based on said computed real inhalation air content at the 4th predetermined 
event before the time of the inlet- valve clausilium to this intake stroke of said cylinder, for example, a real 
need fuel calculation means — said fuel-oil-consumption calculation means before amendment the same — 
said target air- fuel ratio — said real inhalation air content --**** — real need fuel quantity is computable 
with things. 

[0014] A real inhalation fuel quantity calculation means is computed based on the fuel oil consumption 
actually injected to the last intake stroke of this cylinder at least in the real inhalation fuel quantity which is 
the fuel quantity which this cylinder inhaled actually in the last intake stroke of this cylinder at the 5th 
predetermined event before the time of the inlet- valve clausilium to this intake stroke of said cylinder. In 
this case, it is suitable to be also able to adopt the fuel oil consumption (normal fuel oil consumption) of 
normal as fuel oil consumption injected actually, and to calculate real inhalation fuel quantity in 
consideration of still more nearly actual fuel coating weight (real fuel coating weight) so that it may mention 
later. 

[0015] It is the amount calculation means of fuel feedback amendments at the event after said said 4th 
predetermined and 5th predetermined event, and it computes the amount of fuel feedback amendments 
based on said computed real need fuel quantity and said computed real inhalation fuel quantity at the 6th 
predetermined event before the time of the inlet-valve clausilium to this intake stroke of said cylinder. 
[0016] For example, the difference of said computed real need fuel quantity and said computed real 
inhalation fuel quantity is using the difference of this fruit need fuel quantity and this fruit inhalation fuel 
quantity, and controllers, such as proportional-plus-integral control which makes this difference an input 
value, since a part for the excess and deficiency of the fuel in the last intake stroke is expressed, and the 
amount of fuel feedback amendments which compensates a part for the excess and deficiency of this fuel is 
computed. 

[0017] Are a normal fuel-oil-consumption calculation means at the event after said said 2nd predetermined 
and 6th predetermined event, and at the 7th predetermined event before the time of the inlet- valve 
clausilium to this intake stroke of said cylinder The fuel oil consumption of the normal injected from said 
fuel-injection means to this intake stroke of this cylinder is computed by amending the fuel oil consumption 
before said computed amendment in said computed amount of ftiel feedback amendments. 
[0018] And it is a fuel-injection directions means at the event after said 7th predetermined event, directions 
are given so that the fuel of the fuel oil consumption of said computed normal may be injected to said fuel- 
injection means at the 8th predetermined event before the time of the inlet-valve clausilium to this intake 
stroke of said cylinder, and thereby, the fuel of the fuel oil consumption of normal is injected from a fuel- 
injection means. 
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[0019] The 1st fuel-oil-consumption control unit repeats and performs the above processing for every 
cylinder for every intake stroke of each cylinder, is that (it compensates) which reflects promptly a part for 
the excess and deficiency of the fuel in the last intake stroke of a specific cylinder in the fuel oil 
consumption after the next time of the cylinder of this specification, and can maintain it to the value 
stabilized in the air-fuel ratio. 

[0020] In this case, while the above-mentioned 1st fuel-oil-consumption control unit is equipped with a 
prediction fuel coating weight calculation means to compute prediction fuel coating weight and said fuel-oil- 
consumption calculation means before amendment computes prediction need fuel quantity It is constituted 
so that the fuel oil consumption before said amendment may be computed using the reverse model of a fuel 
behavior model, taking into consideration said computed prediction fuel coating weight so that this 
prediction need fuel quantity may be supplied. Furthermore, it is suitable to be constituted so that said real 
inhalation fuel quantity may be computed using the order model of a fuel behavior model, having a real fuel 
coating weight calculation means to compute real fuel coating weight, and taking into consideration this real 
fuel coating weight. 

[0021] According to this, since fuel oil consumption is determined and it goes while the fuel coating weight 
which changes according to an engine's operational status is taken into consideration, the fuel oil 
consumption of suitable normal is computed to each cylinder, consequently an air- fuel ratio can be 
stabilized further. 

[0022] When it states more concretely, a prediction fuel coating weight calculation means The fuel oil 
consumption before amendment to the intake stroke of the arbitration of said cylinder computed by said 
fuel-oil-consumption calculation means before amendment, The prediction fuel coating weight which is 
after the intake stroke 1 time before the intake stroke of this arbitration of this cylinder, and is the predicted 
fuel coating weight in front of the intake stroke of this arbitration, Based on the fuel behavior model 
showing the fuel adhesion behavior to said internal combustion engine's inhalation-of-air system, the 
prediction fuel coating weight in front of the intake stroke next to the intake stroke of this arbitration is 
computed by being after the intake stroke of this arbitration of this cylinder. 

[0023] Namely, a prediction fuel coating weight calculation means is set when it is assumed that the fuel of 
the fuel oil consumption before amendment was injected to a certain intake stroke. New prediction fuel 
coating weight (namely, a certain said intake-stroke back) is computed from the amount of the fuel which 
remains in the inhalation-of-air system of the amount of the fuel adhering to the inhalation-of-air system of 
the fuels of the fuel oil consumption before the said amendment, and the prediction fuel coating weight 
predicted to have adhered to the inhalation-of-air system in front of the intake stroke. 
[0024] The fuel oil consumption by which the real fuel coating weight calculation means was actually 
injected to the intake stroke of the arbitration of said cylinder, The real fuel coating weight which is after the 
intake stroke 1 time before the intake stroke of this arbitration of this cylinder, and is the actual fuel coating 
weight in front of the intake stroke of this arbitration, Based on said fuel behavior model, the real fuel 
coating weight in front of the intake stroke 1 time after the intake stroke of this arbitration is computed by 
being after the intake stroke of this arbitration of this cylinder. 

[0025] That is, a real fuel coating weight calculation means computes new real fuel coating weight (a certain 
said intake-stroke back) from the amount of the fuel which remains in the inhalation-of-air system of the 
amount of the fuel adhering to the inhalation-of-air system of the fuels of the fuel oil consumption actually 
injected to a certain intake stroke, and the real fuel coating weight which had adhered to the inhalation-of-air 
system in front of the intake stroke. 

[0026] And said fuel-oil-consumption calculation means before amendment computes the prediction need 
fuel quantity which is the fuel quantity needed for this cylinder by this intake stroke of this cylinder based 
on the prediction inhalation air content at the time of the inlet- valve clausilium to this intake stroke of said 
cylinder computed by said prediction inhalation air content calculation means. It is based on the reverse 
model of said fuel behavior model. It sets to this intake stroke of this cylinder among the fuels of the fuel oil 
consumption before amendment which should be injected to this intake stroke of said cylinder. Are after the 
intake stroke of the last time of this cylinder computed by the fuel quantity inhaled by this cylinder and said 
prediction fuel coating weight calculation means, and it sets to this intake stroke of this cylinder among the 
fuels of the prediction fuel coating weight in front of this intake stroke. It is constituted so that the sum with 
the fuel quantity inhaled by this cylinder may become equal to said computed prediction need fuel quantity 
and the fuel oil consumption before the said amendment may be computed. 

[0027] namely, said fuel-oil-consumption calculation means before amendment from the prediction 
inhalation air content at the time of the inlet- valve clausilium to this predicted intake stroke In order to 
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compute the fuel quantity (prediction need fuel quantity) needed by the intake stroke of this this time and for 
this prediction need fuel quantity to be inhaled by the cylinder A part to be inhaled [ the fuel of the fuel oil 
consumption of which must be injected, and ] by the cylinder, without adhering to an inhalation system 
among the fuels of this fuel oil consumption, And let ftiel oil consumption which computed in consideration 
of a part to this cylinder of the fuels of the predicted prediction fuel coating weight in front of this intake 
stroke to be inhaled, and was computed by making it such be the fuel oil consumption before amendment. 
[0028] Moreover, said real inhalation fuel quantity calculation means is based on the order model of said 
fuel behavior model. The fuel quantity actually inhaled by this cylinder in the last intake stroke of this 
cylinder among the fuels of the fuel oil consumption actually injected to the last intake stroke of said 
cylinder, and from the fuel quantity which is after the intake stroke of the second from last time of this 
cylinder computed by said real fuel coating weight calculation means, and was actually inhaled by this 
cylinder in the last intake stroke of this cylinder among the fuels of the real fuel coating weight in front of 
the last intake stroke It is constituted so that said real inhalation fuel quantity which this cylinder inhaled 
actually in the last intake stroke of this cylinder may be computed. 

[0029] That is, said real inhalation fuel quantity calculation means computes a part to be inhaled by the 
cylinder among the fuels of actual fuel oil consumption to the last intake stroke, and the sum to be inhaled 
by the cylinder among the fuels of the actual fuel coating weight in front of the last intake stroke as 
inhalation fuel quantity actually inhaled in the last intake stroke. 

[0030] If it does in this way, since the fuel oil consumption before amendment will be computed by fuel 
coating weight being taken into consideration, when there is no prediction error of an inhalation air content, 
the fuel of very close fuel quantity will be supplied to real need fuel quantity by the fuel supply of the fuel 
oil consumption before the said amendment, and the air-fuel ratio for every intake stroke is stabilized by it. 
Furthermore, since real inhalation fuel quantity is calculated with a sufficient precision, accuracy is asked 
for a part for the excess and deficiency of the inhaled fuel and a part for this excess and deficiency is 
reflected in the amount of feedback amendments by fuel coating weight being taken into consideration, an 
air- fuel ratio can be further stabilized as a result. 

[0031] The fuel-oil-consumption control unit (the following, the "2nd fuel-oil-consumption control unit", 
and nominal ****.) of the internal combustion engine concerning other modes by this invention It is based 
on the known fuel oil consumption (real fuel oil consumption) actually injected in the last intake stroke of a 
certain cylinder (specific cylinder), the actual fuel coating weight in front of the intake stroke of the last time 
of this cylinder (real fuel coating weight), and a fuel behavior model, and the real fuel coating weight in 
front of this intake stroke is calculated. At this time, the deposit efficiency and residual percentage of a fuel 
behavior model are determined based on the actual inhalation air content at the time of the inlet- valve 
clausilium to the intake stroke of this **** called for based on the amount of operational status and air 
model which became known behind at the time of the inlet- valve clausilium to the last intake stroke (real 
inhalation air content). Thereby, since real fuel coating weight is computed based on the deposit efficiency 
of a fuel behavior model and residual percentage which were called for based on the actual inhalation air 
content, and actual fuel oil consumption, it turns into an amount which expresses actual fuel coating weight 
with a sufficient precision. 

[0032] On the other hand, the 2nd fuel-oil-consumption control unit calculates the fuel oil consumption 
before amendment, taking into consideration the prediction fuel coating weight in front of the intake stroke 
of this this time so that the prediction need fuel quantity according to the predicted inhalation air content 
may be obtained while predicting the inhalation air content at the time of this inlet- valve clausilium at the 
event before the time of the inlet-valve .clausilium to this intake stroke of said cylinder. At this time, the 2nd 
fuel-oil-consumption control device determines the deposit efficiency and residual percentage which are 
used with a fuel behavior model based on the prediction inhalation air content over the last intake stroke of 
this cylinder (it became the foundation which computes the fuel oil consumption before amendment). It is 
after this fuel behavior model which used the said-determined deposit efficiency and residual percentage, 
and the intake stroke of the second from last time of this cylinder. The prediction fuel coating weight in 
front of the intake stroke of the last time of this cylinder, It is based on the fuel oil consumption before 
amendment to the last intake stroke, and the prediction fuel coating weight in front of the intake stroke of 
this time of said cylinder is predicted. Consequently, prediction fuel coating weight serves as a value in 
which the prediction inhalation air content over the last intake stroke was reflected. 
[0033] And said real [ control unit / 2nd fuel-oil-consumption ] fuel coating weight in front of this intake 
stroke, The value according to a part for the excess and deficiency of a fuel [ in / based on said prediction 
fuel coating weight in front of the intake stroke of this this time / the last intake stroke ] (Namely, the value 
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reflecting the error over the real inhalation air content of a prediction inhalation air content) is calculated, 
the amount of fuel feedback amendments to this intake stroke is computed according to the value, and the 
amount of said fuel feedback amendments amends the fuel oil consumption before amendment. An air-fuel 
ratio can be stabilized by the above. 

[0034] If it states more concretely, it is an internal combustion engine's fuel-oil-consumption control unit 
which it had in the fuel -injection means which performs in fuel injection according to directions, and the 
2nd fuel-oil-consumption control unit will have the amount prediction means of operational status, the 
amount acquisition means of operational status, a prediction inhalation air content calculation means, a front 
[ amendment ] fuel-oil-consumption calculation means, a prediction fuel coating-weight calculation means, 
a real inhalation air content calculation means, a real fuel coating-weight calculation means, the amount 
calculation means of fuel feedback amendments, a normal fuel-oil-consumption calculation means, and a 
fuel-injection directions means. Hereafter, an operation of each means is explained. 

[0035] The amount prediction means of operational status predicts the amount of operational status of said 
internal combustion engine at the event of the point from this time. The amount acquisition means of 
operational status acquires the actual amount of operational status of said internal combustion engine at the 
event before this time. Whenever [ throttle valve-opening ] is mentioned as an example of representation of 
the amount of operational status. 

[0036] A prediction inhalation air content calculation means The prediction inhalation air content which is 
an inhalation air content at the time of the inlet-valve clausilium in this intake stroke of this cylinder at the 
1 st predetermined event before the time of the inlet- valve clausilium to this intake stroke of a specific 
cylinder with said amount prediction means of operational status Based on the amount of operational status 
at the event of the point, and the air model which modeled the behavior of the air in said internal combustion 
engine's inhalation-of-air system, it computes from this predicted 1 st predetermined event. That is, the 
prediction inhalation air content calculation means is used as the close wax next like it of the 1 st fuel-oil- 
consumption control unit at the intake stroke (). or close is already in an intake stroke — the inhalation air 
content of this cylinder at the time of this inlet- valve clausilium is predicted at the 1st predetermined event 
before the event (at the time of inlet- valve clausilium) of the inlet valve of a cylinder carrying out from a 
valve-opening condition henceforth to a clausilium condition in the intake stroke. 

[0037] The fuel -oil-consumption calculation means before amendment computes the prediction need fuel 
quantity which it is at the event after said 1st predetermined event, and is the fuel quantity needed for this 
cylinder by this intake stroke of said cylinder based on said prediction inhalation air content at the 2nd 
predetermined event before the time of the inlet- valve clausilium to this intake stroke of said cylinder. For 
example, the fuel-oil-consumption calculation means before amendment can compute prediction need fuel 
quantity by **(ing) said prediction inhalation air content with the target air- fuel ratio separately defined 
according to an internal combustion engine's operational status (or it is fixed). 

[0038] Furthermore, the fuel-oil-consumption calculation means before amendment determines the deposit 
efficiency and residual percentage which are used with the reverse model showing the fuel adhesion 
behavior to said internal combustion engine's inhalation-of-air system of a fuel behavior model based on 
said prediction inhalation air content. By using this reverse model which used the said-determined deposit 
efficiency and residual percentage It sets to this intake stroke of this cylinder among the fuels of the fiiel oil 
consumption before amendment which is temporary injection quantity which should be injected to this 
intake stroke of this cylinder. The sum with the fuel quantity inhaled by this cylinder in this intake stroke of 
this cylinder among the fuels of the prediction fuel coating weight which is after the intake stroke of the last 
time of the fuel quantity inhaled by this cylinder and this cylinder, and is the predicted fuel coating weight in 
front of this intake stroke The fuel oil consumption before the said amendment is computed so that it may 
become equal to said computed prediction need fuel quantity. 

[0039] A prediction fuel coating weight calculation means at the 3rd predetermined event before said 2nd 
predetermined event A prediction inhalation air content [ as opposed to the last intake stroke of said cylinder 
for the deposit efficiency and residual percentage which are used with said fuel behavior model ] It 
determines based on (namely, the inhalation air content which said prediction inhalation air content 
calculation means computed as an inhalation air content at the time of the inlet-valve clausilium to the 
intake stroke of this **** at the event before the time of the inlet- valve clausilium to the last intake stroke). 
This fuel behavior model which used the said-determined deposit efficiency and residual percentage, and the 
prediction [ are after the intake stroke of the second from last time of this cylinder, and ] ftiel coating weight 
before the last intake stroke, Based on the fuel oil consumption before amendment to the last intake stroke 
of this cylinder, said prediction fuel coating weight in front of this intake stroke is computed by being after 
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the intake stroke of the last time of this cylinder. 

[0040] Are a real inhalation air content calculation means at the event after the time of the inlet- valve 
clausilium to the last intake stroke of said cylinder, and at the 4th predetermined event before the time of the 
inlet- valve clausilium to this intake stroke of this cylinder The real inhalation air content which is a actual 
inhalation air content at the time of the inlet- valve clausilium to the last intake stroke of this cylinder is 
computed based on the actual amount of operational status acquired by said operational status acquisition 
means, and said air model. Since it is at this 4th predetermined event at the event after the time of the inlet- 
valve clausilium in the last intake stroke of said cylinder, the amount of operational status for calculating the 
actual inhalation air content at the time of the inlet- valve clausilium in the last intake stroke of this cylinder 
is known, and is acquired by said **** quantity of state acquisition means. Therefore, accuracy is asked for 
a real inhalation air content with the known amount of operational status and a known air model. 
[0041] Are a real fuel coating weight calculation means at the event after said 4th predetermined event, and 
at the 5th predetermined event before the time of the inlet-valve clausilium to this intake stroke of said 
cylinder This fuel behavior model which determined the deposit efficiency and residual percentage which 
are used with said fuel behavior model based on the real inhalation air content at the time of the inlet- valve 
clausilium to the last intake stroke of this cylinder, and used the said-determined deposit efficiency and 
residual percentage, It is based on the fuel oil consumption actually injected to the last intake stroke of this 
cylinder, and the real fuel coating weight which is after the intake stroke of the second from last time of this 
cylinder, and is the actual fuel coating weight in front of the last intake stroke. The real fuel coating weight 
in front of this intake stroke is computed by being after the intake stroke of the last time of this cylinder. 
Thus, since real fuel coating weight is computed based on a real inhalation air content and real fuel oil 
consumption, this fruit fuel coating weight turns into true fuel coating weight and a very close amount. 
[0042] Are the amount calculation means of fuel feedback amendments at the event after said said 3rd 
predetermined and 5th predetermined event, and at the 6th predetermined event before the time of the inlet- 
valve clausilium to this intake stroke of said cylinder The prediction [ are after the intake stroke of the last 
time of this cylinder computed by said prediction fuel coating weight calculation means, and ] fuel coating 
weight before this intake stroke, It is after the intake stroke of the last time of this cylinder computed by said 
real fuel coating weight calculation means, and the amount of fuel feedback amendments is computed based 
on the real fuel coating weight in front of this intake stroke. 

[0043] That is, said computed prediction fuel coating weight is a value reflecting a prediction inhalation air 
content, and since said computed real fuel coating weight is a value reflecting a real inhalation air content, 
the difference of said prediction fuel coating weight and said real fuel coating weight expresses a part for the 
presumed error of the inhalation air content in the last intake stroke, therefore the excess and deficiency of a 
fuel. Therefore, if the amount of fuel feedback amendments is computed by controllers, such as 
proportional-plus-integral control, so that said prediction fuel coating weight and said real fuel oil 
consumption may be in agreement for example, the amount of said fuel feedback amendments will serve as 
a value which compensates a part for the excess and deficiency of a fuel. 

[0044] Are a normal fuel-oil-consumption calculation means at the event after said said 2nd predetermined 
and 6th predetermined event, and at the 7th predetermined event before the time of the inlet- valve 
clausilium to this intake stroke of said cylinder The fuel oil consumption of the normal injected from said 
fuel-injection means to this intake stroke of said cylinder is computed by amending the fuel oil consumption 
before amendment which should be injected to this intake stroke of said this computed cylinder in said 
computed amount of fuel feedback amendments. 

[0045] And it is a fuel-injection directions means at the event after said 7th predetermined event, directions 
are given so that the fuel of the fuel oil consumption of said computed normal may be injected to said fuel- 
injection means at the 8th predetermined event before the time of the inlet-valve clausilium to this intake 
stroke of said cylinder, and thereby, the fuel of the fuel oil consumption of normal is injected from a fuel- 
injection means. 

[0046] Since the 2nd fuel-oil-consumption control unit repeats and performs the above processing for every 
intake stroke of each cylinder and compensates fuel oil consumption, such as each mind on and after next 
time, for it reflecting a part for the excess and deficiency of the fuel in the last intake stroke for every 
cylinder, an air-fuel ratio is maintainable to the stable value. 

[0047] In addition, also in any of the above-mentioned 1st and 2nd fuel-oil-consumption control unit, it is 
necessary to be only the time amount which fuel injection takes, the time amount taken to inhale the injected 
fuel in a cylinder, and the time amount of the sum of** actually at the event before the time of inlet-valve 
clausilium at the predetermined event of the above 8th. However, the case of a cylinder-injection-of-fuel- 
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type internal combustion engine, when the flow rate of the injector as a fuel-injection means is very large, it 
should just be at the predetermined event of ** an 8th at the predetermined event before the time of inlet- 
valve clausilium. Moreover, the 8th predetermined time may be after fuel-injection initiation. 
[0048] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about each operation gestalt of 
the control unit of the internal combustion engine by this invention. Drawing 1 shows the outline 
configuration of the system which applied the fuel-oil-consumption control unit (the 1st fuel-oil- 
consumption control unit) concerning the 1 st operation gestalt of this invention to the jump-spark-ignition 
type Taki cylinder (4-cylinder) internal combustion engine 10. 

[0049] This internal combustion engine 10 contains the induction system 40 for supplying a gasoline 
mixture to the cylinder block section 20 containing a cylinder block, a cylinder block ROWA case, an oil 
pan mechanism, etc., the cylinder head section 30 fixed on the cylinder block section 20, and the cylinder 
block section 20, and the exhaust system 50 for emitting the exhaust gas from the cylinder block section 20 
outside. 

[0050] The cylinder block section 20 contains the cylinder 21, the piston 22, the connecting rod 23, and the 
crankshaft 24. The inside of a cylinder 2 1 is reciprocated, reciprocation of a piston 22 is transmitted to a 
crankshaft 24 through a connecting rod 23, and, thereby, this crankshaft 24 rotates a piston 22. The head of a 
cylinder 21 and a piston 22 forms the combustion chamber 25 with the cylinder head section 30. 
[0051] The cylinder head section 30 While the intake cam shaft which drives the inlet valve 32 which opens 
and closes the inlet port 3 1 which was open for free passage to the combustion chamber 25, and an inlet port 
31, and an inlet valve 32 is included Actuator 33a of adjustable inhalation-of-air timing equipment 33 and 
adjustable inhalation-of-air timing equipment 33 which changes the phase angle of this intake cam shaft 
continuously, The exhaust port 34 and exhaust port 34 which were open for free passage to the combustion 
chamber 25 The exhaust valve 35 and exhaust valve 35 which are opened and closed It has the ignitor 38 
containing the ignition coil which generates the high tension given to the exhaust cam shaft 36 to drive, an 
ignition plug 37, and an ignition plug 37, and the injector (fuel-injection means) 39 which injects a fuel in an 
inlet port 3 1 . 

[0052] The induction system 40 is equipped with throttle- valve actuator 43 a which constitutes the air filter 
42 prepared in the edge of the inlet pipe 41 containing the intake manifold which is open for free passage to 
an inlet port 3 1 , and forms an inhalation-of-air path with this inlet port 3 1 , and an inlet pipe 41 , the throttle 
valve 43 which is in an inlet pipe 41 and makes adjustable the opening cross section of an inhalation-of-air 
path, and a throttle-valve driving means, the swirl control valve (the following, "SCV", and nominal ****.) 
44, and SCV actuator 44a. 

[0053] If TAt is given whenever [ target throttle valve-opening ] by the electronics control throttle- valve 
logic which the electronic control 70 mentioned later attains, throttle- valve actuator 43 a which consists of a 
DC motor will drive a throttle valve 43 so that TA may serve as [ whenever / actual throttle valve-opening ] 
TAt whenever [ target throttle valve-opening ]. 

[0054] SCV actuator 44a which consists of a DC motor receives a driving signal from an electrical control 
unit 70, is supported by said throttle valve 43 rotatable to said inlet pipe 41 on a lower stream of a river in an 
upstream location rather than said injector 39, and carries out revolution actuation of SCV44 for making the 
air inhaled in a combustion chamber generate a swirl rather than it. 

[0055] The exhaust system 50 is equipped with the catalytic converter (three-way catalytic converter) 53 
infixed in the exhaust pipe 52 connected to the exhaust manifold 51 which was open for free passage to the 
exhaust port 34, and the exhaust manifold 51, and the exhaust pipe 52. 

[0056] On the other hand, this system is equipped with the heat ray type air flow meter 61, an intake 
temperature sensor 62, the atmospheric-pressure sensor (throttle-valve top fluid pressure force sensor) 63, a 
throttle position sensor 64, the SCV opening sensor 65, the cam position sensor 66, the crank position sensor 
67, the coolant temperature sensor 68, the air- fuel ratio sensor 69, and the accelerator opening sensor 81 that 
constitutes an accelerator control input detection means (part). 

[0057] The air flow meter 61 consists of the bypass path which makes a part of inhalation air which flows 
the inside of an inlet pipe 41 bypass, heat ray metering zone 61a which measures the mass flow rate of the 
inhalation air bypassed by this bypass path, and signal-processing section 61b which outputs the electrical 
potential difference Vg according to the measured mass flow rate, as shown in drawing 2 which is an outline 
perspective view. The resistance 61 al for intake-air temperature measurement which consists of a platinum 
heat ray as heat ray metering zone 61a was shown in drawing 3 which is the amplification perspective view 
(bobbin section), It has the support section 61a2 which connects the resistance 61al for the said intake-air 

http ://www4. ipdl . ncipi .go jp/cgi-bin/tran_web_cgi_ejj e 6/8/2006 



JP,2003«184613,A [DETAILED DESCRIPTION] 



Page 9 of 27 



temperature measurement with said signal -processing section 61b, and holds it, the resistance 61a3 for 
heating (heater), and the support section 61a4 which connects the resistance 61a3 for the said heating with 
said signal-processing section 61b, and holds it. Signal-processing section 61b is equipped with the bridge 
circuit which consisted of resistance 61 al for intake- air temperature measurement, and resistance 61a3 for 
heating, and this power to supply is transformed into said electrical potential difference Vg, and it outputs it 
while it adjusts the power supplied to the resistance 61a3 for the said heating so that the temperature 
gradient of the resistance 61al for intake-air temperature measurement and the resistance 61a3 for heating 
may always be uniformly maintained by this bridge circuit. The output Vg of this air flow meter 61 and the 
relation with the measured intake air flow mtAFM are as having been shown in drawing 4 , and an electrical 
control unit 70 acquires the value of the measured intake air flow mtAFM by using the relation of this 
drawing 4 . 

[0058] It has the intake temperature sensor 62 in the air flow meter 61, it detects the temperature (intake- air 
temperature) of inhalation air, and outputs the signal showing an intake-air temperature THA. The 
atmospheric pressure sensor 63 detects the pressure (namely, atmospheric pressure) of the upstream of a 
throttle valve 43, and outputs the signal showing the throttle-valve upstream pressure Pa. A throttle position 
sensor 64 detects the opening of a throttle valve 43, and outputs the signal with which TA is expressed 
whenever [ throttle valve-opening ]. The SCV opening sensor 65 detects the opening of SCV44, and outputs 
the signal showing SCV opening thetaiv. the cam position sensor 66 generates the signal (G2 signal) which 
has one pulse, whenever 90 degrees of intake cam shafts rotate, and 1 80 degrees of crankshafts 24 rotate 
namely,. The crank position sensor 67 outputs the signal which has a broad pulse, whenever 360 degrees of 
these crankshafts 24 rotate, while having a narrow pulse, whenever 1 0 degrees of crankshafts 24 rotate. This 
signal expresses an engine speed NE. A coolant temperature sensor 68 detects the temperature of an internal 
combustion engine's 1 0 cooling water, and outputs the signal showing the cooling water temperature TH W. 
The air- fuel ratio sensor 69 outputs the signal which expresses an air-fuel ratio with detecting the oxygen 
density in the exhaust gas which flows into a catalytic converter 53. The accelerator opening sensor 81 
detects the control input of the accelerator pedal 82 operated by the operator, and outputs the signal showing 
the control input Accp of this accelerator pedal. 

[0059] The program which CPU71 and CPU71 to which the electrical control unit 70 of each other was 
connected by bus perform, A table (a look-up table, map), Where RAM73 and the power source in which 
ROM72 and CPU71 which memorized the constant etc. beforehand store data temporarily if needed are 
switched on, while storing data It is the microcomputer which consists of interface 75 grade containing the 
backup RAM 74 which holds the said-stored data also while the power source is intercepted, and an AD 
converter, an interface 75 - said sensor 61- it connects with 69 and 81 — having - CPU71 - sensor 61- 
while supplying the signal from 69 and 81, according to directions of this CPU71, a driving signal is sent 
out to actuator 33a of adjustable inhalation-of-air timing equipment 33, an ignitor 38, an injector 39, 
throttle- valve actuator 43a, and SCV actuator 44a. 

[0060] Next, the decision approach of fuel oil consumption using the physical model by the control device 
constituted as mentioned above is explained. Processing described below is performed when CPU71 
performs a program. 

[0061] (Outline of the decision approach of fuel oil consumption fi) Such a fuel-oil-consumption control 
unit needs to inject the fuel of the specified quantity to this cylinder at the event before the event (at the time 
of inlet- valve clausilium) of the inlet valve 32 of the cylinder in an intake stroke or the cylinder (namely, 
fuel -injection cylinder) in the condition in front of an intake stroke shifting to the condition of closing the 
valve from the condition of having opened in the intake stroke. Therefore, when an inlet valve 32 shifts to a 
clausilium condition, this fuel-oil-consumption control unit predicts beforehand the inhalation air content 
which is probably inhaled in this cylinder, and injects the fuel of fuel quantity according to the said- 
predicted inhalation air content to this cylinder at the event before the time of the clausilium of this inlet 
valve 32. It sets to this example and is the before [ an inhalation-of-air top dead center ] 75-degree crank 
angle type (it expresses f 'BTDC75"CA" hereafter.) of a fuel-injection cylinder about an injection termination 
stage. It expresses similarly about other crank angle types. It has set. Therefore, this control device predicts 
the inhalation air content of a fuel-injection cylinder in consideration of the time amount (valve-opening 
time amount of an injector) which injection takes, and the computation time of CPU at the event before the 
event of BTDC75"CA. 

[0062] On the other hand, the pressure-of-induction-pipe force at the time of inlet-valve clausilium (namely, 
air pressure in an inlet pipe) has an inhalation air content and a close relation. Moreover, it depends for the 
pressure-of-induction-pipe force at the time of inlet- valve clausilium on whenever [ throttle valve-opening / 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/8/2006 



JP,2003-184613,A [DETAILED DESCRIPTION] 



Page 10 of 27 



at the time of inlet-valve clausilium ]. Then, as this control unit predicts and presumes whenever [ throttle 
valve-opening / at the time of inlet- valve clausilium ], predicts the inhalation air content KLfwd of a fuel- 
injection cylinder in advance based on whenever [ throttle valve-opening ] and showed it to the one 
following While determining the temporary fuel oil consumption (front [ amendment ] fuel oil consumption) 
fib by **(ing) with the target air-fuel ratio AbyFref to which the predicted inhalation air content KLfwd is 
separately set according to engine operational status The amount Ffb of fuel feedback amendments is 
calculated separately, the amount Ffb of fuel feedback amendments amends the fuel oil consumption Fib 
before amendment, and the fuel oil consumption fi of normal is calculated. The amount Ffb of fUel feedback 
amendments is a value based on the difference of the fuel quantity (real need fuel quantity) actually needed 
in the last intake stroke, and the fuel quantity (real inhalation fuel quantity) actually inhaled in the intake 
stroke of ******, as explained in full detail behind. The above is the outline of the approach of calculating 
the normal fuel oil consumption (amount of the fuel injected eventually) fi. 
[0063] 

[Equation 1 ] fi = KLfwd/AbyFref+Ffb= Fib+Ffb [0064] (A concrete configuration and operation) The 
concrete configuration of the fuel-oil-consumption control unit for calculating hereafter the fuel oil 
consumption fi shown in one above and an operation are explained. As this fuel-oil-consumption control 
device was shown in drawing 5 which is a functional block diagram The event before the electronics control 
throttle- valve logic Al and this time An amount prediction means Ml of operational status to predict the 
amount of operational status of internal combustion engines, such as whenever [ throttle valve-opening / at 
the event of the point ], from the amount acquisition means A2 of operational status and this time which 
acquire the amount of operational status of internal combustion engines, such as whenever [ in (the past - 
current) / actual throttle valve-opening ], and a actual accelerator control input, As a real inhalation air 
content calculation means containing the air model which modeled the behavior of the air in an internal 
combustion engine's inhalation-of-air system The injection-quantity decision means A6 which showed the 
detailed functional block diagram is included in **** 1 inhalation air model A3, 2nd inhalation air model 
A4 as a prediction inhalation air content calculation means containing this air model, target air-fuel ratio 
setting-out means A5, and drawing 6 . Hereafter, each means, a model, etc. are explained individually 
concretely. 

[0065] (Electronics control throttle-valve logic and electronics control throttle- valve model) The electronics 
control throttle- valve model Ml which predicts TAest first to be the electronics control throttle- valve logic 
Al for controlling whenever [ throttle valve-opening ] whenever [ in the future (it can set rather than this 
time at the event of the point) / throttle valve-opening ] is explained. 

[0066] First the electronics control throttle- valve logic Al Operation period deltaTt It is based on the output 
value of the accelerator opening sensor 81 for every progress of (8msec [ for example, ]). The accelerator 
control input Accp Read in, Based on the table which specified relation with TAacc whenever [ accelerator 
control input Accp and accelerator control input Accp of drawing 7 , and target throttle valve-opening ], 
TAacc is calculated whenever [ this provisional target throttle valve-opening ]. [ which were read ] In 
TAacc, as shown in the timing diagram of drawing 8 whenever [ this provisional target throttle valve- 
opening ], only the predetermined time delay TD is delayed, TAacc is set [ whenever / this provisional target 
throttle valve-opening / that was delayed ] up as TAt whenever [ target throttle valve-opening ], and it 
outputs to throttle- valve actuator 43 a. In addition, although a time delay TD is fixed time amount in this 
example, it can also make into the adjustable time amount according to an engine speed NE to consider as 
the time amount T270 taken for an internal combustion engine to rotate only whenever [ predetermined 
crank angle ] (for example, 270 degree CA of crank angles) etc. 

[0067] By the way, even if it is the case where TAt is outputted to throttle- valve actuator 43 a whenever 
[ target throttle valve-opening ] from the electronics control throttle- valve logic Al, according to the delay 
of this throttle-valve actuator 43a, the inertia of a throttle valve 43, etc., TA has a certain delay and is 
followed [ whenever / actual throttle valve-opening ] whenever [ target throttle valve-opening ] at TAt. 
Then, in the electronics control throttle- valve model Ml, it is based on the two following, and whenever 
[ after a time delay TD / throttle valve-opening ] is predicted and presumed (see drawing 8 ). 
[0068] 
[Equation 2] 

TAest(k+l) =TAest(k)+deltaTt-f (TAt (k), TAest (k)) [0069] It is TAest whenever [ prediction throttle 
valve-opening / which sets TAest (k+1) to this operation timing, and is newly predicted and presumed in 
several 2 ]. TAt (k) is TAt whenever [ target throttle valve-opening / which was newly obtained to this 
operation timing ]. TAest (k) is TAest (TAest whenever [ prediction and throttle valve-opening / which was 
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presumed ] setting [ Namely, ] to the last operation timing) whenever [ newest prediction throttle valve- 
opening / which set to this operation timing, and was already predicted and presumed ]. Moreover, Function 
f (TAt (k), TAest (k)) is a function (the function f which carries out a monotonous increment about deltaTA) 
which takes such a large value that difference deltaTA (=TAt(k)-TAest (k)) of TAt (k) and TAest (k) is large 
as shown in drawing 9 . 

[0070] Thus, it memorizes and stores at RAM73 in the form where newly predicted and presumed TAest 
whenever [ after a time delay TD / throttle valve-opening ] while the electronics control throttle- valve model 
Ml (CPU71) newly determined TAt to this operation timing whenever [ after a time delay TD / target 
throttle valve-opening ], and TAest was made to correspond [ whenever / target throttle valve-opening / of 
an after / the time delay TD progress from this time ] to the time amount progress from this time whenever 
[ TAt and prediction throttle valve-opening ]. 

[0071] 1st inhalation air model A3 of < 1st inhalation air model (real inhalation air content calculation 
means) A3> It has the throttle model M2 which constitutes the air model which modeled the behavior of the 
air in an internal combustion engine's inhalation-of-air system, the inlet- valve model M3, the inlet-pipe 
model M4, and the inlet- valve model M5. Are at the event after the time of the inlet- valve clausilium in the 
last intake stroke of a specific cylinder, and the real inhalation air content KLact which is a actual inhalation 
air content at the time of the inlet- valve clausilium in the last intake stroke of this cylinder at the event 
before the time of the inlet-valve clausilium to this intake stroke of this cylinder It asks based on whenever 
[ actual throttle valve-opening / which is the actual amount of operational status acquired by said amount 
acquisition means A2 of operational status ] (whenever [ real throttle valve-opening ] TAact). The content of 
the above-mentioned throttle model M2, the inlet-valve model M3, the inlet-pipe model M4, and the inlet- 
valve model M5 is explained in full detail behind. 

[0072] In addition, although the actual inhalation air content KLact is calculated in this example with the 
throttle model M2, the inlet- valve model M3, the inlet-pipe model M4, and the inlet- valve model M5 Apart 
from this, whenever [ real throttle valve-opening / at the time of the inlet- valve clausilium in the last intake 
stroke of a fuel-injection cylinder ] TAact, The real engine speed NE at the time of the inlet-valve clausilium 
in the last intake stroke of this fuel-injection cylinder, And the actual inhalation air content KLact may be 
calculated using a table (table which specified beforehand the relation of TAacc, an engine speed NE, and 
the real inhalation air content KLact whenever [ throttle valve-opening ]), or a formula. 
[0073] 1st inhalation air model A4 of <2nd inhalation air model A4> It has the throttle model M20 which 
constitutes the air model which 1 st inhalation air model A3 contains, and the same air model, the inlet- valve 
model M30, the inlet-pipe model M40, and the inlet-valve model M50. Based on TAest, the inhalation air 
content KLfwd at the time of the inlet- valve clausilium in this intake stroke of this fuel -injection cylinder 
(prediction inhalation air content) is predicted and presumed whenever [ prediction throttle valve-opening / 
which was predicted and presumed with the electronics control throttle- valve model Ml at least ]. The 
above-mentioned throttle model M20, the inlet- valve model M30, the inlet-pipe model M40, and the inlet- 
valve model M50 are explained in full detail behind. 

[0074] 1 st air model A3 whenever [ prediction throttle valve-opening / at the time of the inlet- valve 
clausilium in this intake stroke of a fuel-injection cylinder ] In addition, TAest, The real engine speed NE at 
the time of the inlet- valve clausilium in this intake stroke of this fuel-injection cylinder, and the prediction 
inhalation air content KLfwd at the time of the inlet- valve clausilium in this intake stroke is calculated using 
a table (table which specified the relation between TA, an engine speed NE, and an inhalation air content 
whenever [ throttle valve-opening ]) (it predicts) — it may be constituted like. 

[0075] <Target air- fuel ratio setting-out means A5> target air-fuel ratio setting-out means are the engine 
speed NE which is an internal combustion engine's operational status, and a means to determine the target 
air-fuel ratio AbyFref based on TAt etc. whenever [ target throttle valve-opening ]. This target air- fuel ratio 
AbyFref may be set as theoretical air fuel ratio except for the case of being special, after an internal 
combustion engine's warming-up termination. 

[0076] The injection-quantity decision means A6 shown in <injection-quantity decision means A6> drawing 
5 The real inhalation air content KLact at the time of the inlet-valve clausilium in the last intake stroke of 
the specific cylinder computed by 1st inhalation air model A3 The prediction inhalation air content KLfwd 
at the time of the inlet-valve clausilium in this intake stroke of this specific cylinder computed by 2nd 
inhalation air model A4 And it is a means to determine the normal fuel oil consumption fi to this intake 
stroke of this specific cylinder (k) based on the target air- fuel ratio AbyFref determined by target air- fuel 
ratio setting-out means A5. This injection-quantity decision means A6 is equipped with the prediction need 
fuel-quantity calculation means A5 1 , the fuel-oil-consumption calculation means A52 before amendment 
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(fuel behavior reverse model), the real need fuel-quantity calculation means A53, the real inhalation fuel- 
quantity calculation means (the order model of fuel behavior) A54, the amount calculation means A55 of 
ftiel feedback amendments, and a fuel-oil-consumption calculation means (a normal fuel-oil-consumption 
calculation means) A56 as a detail was shown within limits surrounded with the broken line of drawing 6 . 
Hereafter, explanation is added according to an individual about the means with which the fuel-oil- 
consumption decision means A6 is equipped, and a model. 

[0077] (Prediction need fuel quantity calculation means A51) The prediction need fuel quantity calculation 
means A51 is a means to calculate the prediction need fuel quantity Fcfwd by what (KLfwd/ AbyFref) the 
prediction inhalation air content KLfwd at the time of the inlet- valve clausilium in this intake stroke of said 
specific cylinder called for by 2nd inhalation air model A4 is **(ed) for with the target air-fuel ratio 
AbyFref asked by target air-fuel ratio setting-out means A5. That is, this prediction need fuel quantity Fcfwd 
is an amount of the fuel which should be inhaled by this specific cylinder, in order to make into the target 
air- fuel ratio AbyFref the air-fuel ratio of the gaseous mixture inhaled in this intake stroke of said specific 
cylinder. 

[0078] (Front [ amendment ] fuel-oil-consumption calculation means A52 (fuel behavior reverse model)) 
The fuel-oil -consumption calculation means A52 before amendment The amount of the fuel inhaled in a 
cylinder, without adhering to the inhalation-of-air system of an inlet port or an inlet valve among the 
injected fuels using the reverse model of fuel behavior and the amount of the fuel inhaled in a cylinder 
among the fuels adhering to an inhalation-of-air system are taken into consideration. It is a means to 
compute the fuel oil consumption Fib before amendment (k) needed in order to supply the fuel quantity of 
said prediction need fuel quantity Fcfwd to a fuel-injection cylinder. 

[0079] If the reverse model of said fuel behavior model is explained, will be after the intake stroke of the 
last time of a specific cylinder, and it will set here just before this intake stroke. The prediction port fuel 
coating weight predicted to have adhered to the inlet port of this cylinder fwpi (k), The prediction bulb fuel 
coating weight predicted to have adhered to the inlet valve of this cylinder fWvi (k), When setting [ the fuel 
deposit efficiency to an inlet port / Rpi and the fuel deposit efficiency to an inlet valve ] Ppi and fuel 
residual percentage to an inlet valve to Pvi for Rvi and the fuel residual percentage to an inlet port, When 
the fuel of the fuel oil consumption Fib before amendment (k) is injected to this intake stroke of this 
cylinder, the fuel quantity Fin inhaled by this cylinder is expressed with the three following. 
[0080] 

[Equation 3] Fin= (1-Rpi-Rvi), Fib(k)+ (1-Ppi), fwpi(k)+ (1-Pvi), and fwvi - (k [0081]) Therefore, in order 
for the prediction need fuel quantity Fcfwd to be inhaled by this specific cylinder in this intake stroke of a 
specific cylinder, the above-mentioned fuel quantity Fin will be placed if equal to the prediction need fuel 
quantity Fcfwd, and a count result serves as a passage with the four following that what is necessary is just 
to calculate the fuel oil consumption Fib before amendment (k). This several 4 mathematizes the reverse 
model of fuel behavior. 
[0082] 

[Equation 4] Fib (k) =(Fcfwd- (1-Ppi), fwpi(k)- (1-Pvi), and fwvi (k))/(l-Rpi-Rvi) [0083] It is the prediction 
inhalation air content KLfwd at the time of the inlet- valve clausilium which used the fuel-oil-consumption 
calculation means A52 before amendment for calculation of the prediction inhalation air content KLfWd (). 
Or the engine speed NE (however, the engine speed NE at the time of prediction inhalation air content 
KLfwd calculation may be used noting that there are few amounts which change into a short time.) as which 
it is predicted at the time of TAest and inlet- valve close whenever [ prediction throttle valve-opening / at the 
time of inlet-valve close / this ] And the inlet- valve closing motion timing VT of being predicted at the time 
of inlet- valve close (however, the inlet- valve closing motion timing VT at the time of prediction inhalation 
air content KLfwd calculation may be used noting that there are few amounts which change into a short 
time.) etc. — it is based, and asks for the fuel deposit efficiency Rpi to an inlet port, the fuel deposit 
efficiency Rvi to an inlet valve, the fuel residual percentage Ppi to an inlet port, and the fuel residual 
percentage Pvi to an inlet valve, and the fuel oil consumption Fib before amendment (k) is calculated using 
these and four above. 

[0084] Moreover, the operation of the fuel oil consumption Fib (k+1) before amendment to the intake stroke 
of this next specific cylinder is equipped with the fuel-oil-consumption calculation means A52 before 
amendment. The prediction port fuel coating weight which is after the intake stroke of this time of this 
cylinder, and is predicted to have adhered before a next intake stroke in the inlet port of this cylinder fwpi 
(k+1), And the prediction bulb fuel coating weight which is after the intake stroke of this time of this 
cylinder, and is predicted to have adhered to the inlet valve of this cylinder in front of a next intake stroke is 
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calculated for fwvi (k+1) based on the five following and the six following. 
[0085] 

[Equation 5] fwpi(k+l) = Ppi-ftvpi(k)+Rpi-Fib - (k [0086]) 

[Equation 6] fwvi(k+l) = Pvi-fwvi(k)+Rvi-Fib — (k [0087]) (Real need fuel quantity calculation means 
A53) The real need fuel quantity calculation means A53 The real inhalation air content KLact at the time of 
the inlet- valve clausilium in the last intake stroke of said specific cylinder called for by 1st inhalation air 
model A3 By what (KLact/AbyFref) is **(ed) with the target air-fuel ratio AbyFref set up by target air- fuel 
ratio setting-out means A5 It is a means to calculate the real need fuel quantity Fcact which is the fuel 
quantity which was required in order to make an air- fuel ratio into the target air- fuel ratio AbyFref in the last 
intake stroke of this specific cylinder. 

[0088] (Real inhalation fuel quantity calculation means A54 (the order model of fuel behavior)) The real 
inhalation fuel quantity calculation means A54 The fuel actually injected to the last intake stroke of a 
specific cylinder using the order model of fuel behavior, Namely, the amount of the fuel inhaled by this 
cylinder, without adhering to an inhalation-of-air system among the fuels of the fuel oil consumption fi (k-1) 
of the last normal and the amount of the fuel inhaled in the cylinder of this cylinder among the fiiels 
adhering to an inhalation-of-air system are taken into consideration. It is a means to calculate the real 
inhalation fuel quantity Fcest which is the fuel quantity actually inhaled in the cylinder of this cylinder in the 
last intake stroke of this cylinder. 

[0089] If the order model of fuel behavior is explained, will be after the intake stroke of the second from last 
time of a specific cylinder, and it will set here just before the last intake stroke. The port fuel coating weight 
adhering to the inlet port of this cylinder fwp (k-1), When setting [ the bulb fuel coating weight adhering to 
the inlet valve of this cylinder / fwv (k-1) and the fuel deposit efficiency to an inlet port / Rp and the fuel 
deposit efficiency to an inlet valve ] Pp and fuel residual percentage to an inlet valve to Pv for Rv and the 
fuel residual percentage to an inlet port, The port fuel coating weight fwp (k) which is after the intake stroke 
of the last time of this cylinder, and had adhered to the inlet port of this cylinder actually just before this 
intake stroke, and the bulb fuel coating weight fwv (k) which had adhered to the inlet valve of this cylinder 
actually are calculated by the seven following and the eight following. 
[0090] 

[Equation 7] fwp (k) = Pp-fwp(k- 1 )+Rp-fi (k-1) [0091] 

[Equation 8] fwv (k) = Pv-fwv(k-l)+Rv-fi (k-1) [0092] Therefore, in the last intake stroke of a specific 
cylinder, the real inhalation fuel quantity Fcest actually inhaled by this cylinder is calculated by the nine 
following. Seven above - a-nine number are the formulas showing the order model of fuel behavior. 
[0093] 

[Equation 9] Fcest = fi(k-l) -(fwp(k)-fwp(k-l))-(fW(k)-fwv(k-l)) 

[0094] The real inhalation fuel quantity calculation means A54 In addition, the fuel deposit efficiency Rp to 
an inlet port, Actual fuel deposit efficiency [ to an inlet valve ] Rv, fuel residual percentage [ to an inlet 
port ] Pp, and fuel residual percentage Pv to inlet valve inhalation-air content KLact at the time of the inlet- 
valve clausilium in the last intake stroke () Or it is the actual engine speed NE (however, the engine speed 
NE at the time of real inhalation air content KLact calculation is sufficient.) at the time of this inlet-valve 
clausilium whenever [ actual throttle valve-opening / at the time of inlet- valve close / this ]. It determines 
based on the actual inlet-valve closing motion timing VT at the time of inlet- valve close [ this ] (however, 
the inlet- valve closing motion timing VT at the time of real inhalation air content KLact calculation may be 
used.) etc. And this determined deposit efficiency and residual percentage, Based on seven above - nine 
above, the real inhalation fuel quantity Fcest is computed for every cylinder. 

[0095] (The amount calculation means A55 of fuel feedback amendments) The amount calculation means 
A55 of fuel feedback amendments is a means to calculate the amount Ffb of fuel feedback amendments (k) 
based on "the difference Fcerr showing a part for the excess and deficiency of the fuel in the last intake 
stroke of a specific cylinder of the real need fuel quantity Fcact and the real inhalation fuel quantity 
Fcest" (k), i.e., an inhalation fuel quantity error. In this example, the amount calculation means A55 of fuel 
feedback amendments is PI (proportion and integral) controller, and it calculates the amount Ffb of fuel 
feedback amendments (k) by the 1 1 following and the 1 2 following while it searches for the inhalation fuel 
quantity error Fcerr (k) by the ten following. SumFcerr of the 1 1 following and the 12 following is the 
integral value of the inhalation fuel quantity error Fcerr. A multiplier Kp and a multiplier Ki are a 
proportionality constant and an integration constant, respectively. 
[0096] 

[Equation 10] Fcerr(k) =Fcact-Fcest [0097] 

http ://www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 6/8/2006 



JP,2003-184613,A [DETAILED DESCRIPTION] 



Page 14 of 27 



[Equation 1 1] Ffb(k) =Kp-Fcerr(k)+Ki-SumFcerr (k-1) [0098] 

[Equation 12] SumFcerr(k) =SumFcerr(k-l)+Fcerr(k) [0099] (Fuel-oil-consumption calculation means A56) 
The fuel-oil-consumption calculation means A56 is a means for the amount Ffb of fuel feedback 
amendments (k) to amend the fuel oil consumption Fib before amendment (k) calculated as mentioned 
above, and to calculate this normal fuel oil consumption fi of a specific cylinder (k). As shown in the 13 
same following as one above, specifically, the value amount [ of fuel feedback amendments ] Ffb (k) 
applied to the fuel oil consumption Fib before amendment (k) is calculated as normal fuel oil consumption fi 
(k). 
[0100] 

[Equation 13] fi(k) =Fib(k)+Ffb - (k [0101]) Here, it explains, referring to drawing 1 0 illustrating each 
stroke and count timing of a specific cylinder about the count timing of each means of the above-mentioned 
injection-quantity decision means A6. First, considering the case where the injection quantity fi of the fuel 
injection A to the intake stroke A of this intake stroke (k) is determined, it is at the event after B at the time 
of the inlet-valve clausilium to the last intake stroke B, and the real inhalation air content KLact is computed 
by 1st inhalation air model A3 at the event before A (at the 3rd predetermined event) at the time of the inlet- 
valve clausilium to this intake stroke A. When supplying a fuel by fuel injection A to this intake stroke A, it 
is desirable at the 3rd predetermined event that it is at the event before initiation of this fuel injection A. 
[0102] At subsequently, the 4th predetermined event which it is at the event after said 3rd predetermined 
event, and at the predetermined event before A at the time of the inlet-valve clausilium to this intake stroke 
A of said cylinder The real need fuel quantity Fcact which is the fuel quantity actually needed for this 
cylinder in the last intake stroke B of this cylinder based on the real inhalation air content KLact computed 
by the real need fuel quantity calculation means A53 is computed. 

[0103] And the event of being a front [ A ] at the time of the inlet- valve clausilium to this intake stroke A, 
and the fuel oil consumption of the normal to the last intake stroke B being decided At the 5th 
predetermined event after (for example, the last normal fuel-oil-consumption fi (k-1) calculation event) The 
real inhalation fuel quantity Fcest which is the fuel quantity which this cylinder inhaled actually in the last 
intake stroke of this cylinder is computed based on the fuel oil consumption (normal fuel oil consumption) fi 
(k-1) actually injected to the last intake stroke B of this cylinder. 

[0104] It is at the event after the this 4th predetermined and 5th predetermined event, and the amount Ffb of 
fuel feedback amendments (k) is computed by the amount calculation means A55 of fuel feedback 
amendments based on said computed real need fuel quantity Fcact and said computed real inhalation fuel 
quantity Fcest at the 6th predetermined event before A at the time of the inlet-valve clausilium to this intake 
stroke A. 

[0105] On the other hand, the prediction inhalation air content KLfwd which is an inhalation air content of 
A at the time of the inlet-valve clausilium in this intake stroke A of this cylinder is computed by prediction 
inhalation air content calculation means A4 at the 1 st predetermined event before A at the time of the inlet- 
valve clausilium to this intake stroke A of a specific cylinder. If it is at the 1st predetermined event at the 
event before A at the time of the inlet-valve clausilium to this intake stroke A, although it is good always, in 
order to raise the predictability of the prediction inhalation air content KLfwd, when close to A, it is 
theoretically desirable at the time of this inlet-valve clausilium as much as possible. Actually, just before [ at 
the initiation event of this injection A ] is suitable at the 1st predetermined event. 

[0106] Moreover, it is at the event after the 1st predetermined event, and the fuel oil consumption Fib before 
amendment (k) which is temporary injection quantity which should be injected to this intake stroke A of this 
cylinder with the fuel-oil-consumption calculation means A52 before amendment based on said prediction 
inhalation air content KLfwd at the 2nd predetermined event before A is computed at the time of the inlet- 
valve clausilium to this intake stroke A of said cylinder. In addition, you may be at the 1 st predetermined 
and 2nd predetermined event at the event before the 3rd [ ** ] - 5th predetermined event. 
[0107] Are at the event after said said 2nd predetermined and 6th predetermined event, and at the 7th 
predetermined event before A at the time of the inlet- valve clausilium to this intake stroke A of said cylinder 
and with the fuel-oil-consumption calculation means A56 The fuel oil consumption Fib before said 
computed amendment (k) is amended by said computed amount Ffb of fuel feedback amendments (k). The 
fuel oil consumption fi of the normal which should be injected to this intake stroke A of this cylinder (k) is 
computed. Directions are made so that only the fuel oil consumption fi of this normal (k) may inject a fdel at 
the 8th predetermined event which it is at the event after this 7th predetermined event, and at the event 
before A at the time of the inlet- valve clausilium to this intake stroke A, and thereby, fuel injection A is 
performed, the above actuation — the intake stroke of the arbitration of one cylinder — said — it is carried out 
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between the following intake strokes following the intake stroke of this arbitration of one cylinder. 
[0108] Next, 1st inhalation air model A3 mentioned above and 2nd inhalation air model A4 are explained to 
a detail. As shown in drawing 5 , 1st inhalation air model A3 is equipped with models M2-M5. 2nd 
inhalation air model A4 contains the same models M20-M50 corresponding to models M2-M5, respectively, 
and only the parameter (it inputs) to be used differs from 1st inhalation air model A3. Therefore, hereafter, 
1 st inhalation air model A3 is mainly explained, and only a point of difference with 1 st inhalation air model 
A3 is explained about 2nd inhalation air model A4. 

[0109] (Throttle model M2) The throttle model M2 is a model which presumes the air flow rate (throttle 
passage air flow rate) mt which passed the throttle valve 43 based on the 14 following obtained based on 
physical laws, such as the law of conservation of energy, a law of conservation of momentum, a law of mass 
conservation, and an equation of state. The flow coefficient from which Ct (thetat) changes in the 14 
following according to thetat (=TA) whenever [ throttle valve-opening ], The throttle opening area from 
which At (thetat) changes according to thetat (=TA) whenever [ throttle valve-opening ] (opening area of an 
inlet pipe 41), For the air temperature in an inlet pipe, and R, a gas constant and kappa are [ Pa / a throttle- 
valve upstream pressure (namely, atmospheric pressure) and Pm / the pressure-of-induction-pipe force (air 
pressure in an inlet pipe), and Ta / an intake-air temperature (atmospheric temperature) and Tm ] the ratio of 
specific beat (kappa is hereafter treated as constant value.), it is . 
[0110] 

[Equation 14] 



mt 



= CK 6 OAtC 6 tJP-^^^^j^r) 2 - 



Pm 



Pa /C+1 



[0111] Here, a derivation process with 14 above which described the above-mentioned throttle model M2 is 
explained. When the opening cross section of the upstream of a throttle valve 43 is set to Au, the rate of 
flow of rhou and air is set to vu for air density and the rate of flow of the air which passes [ the opening 
cross section of the inlet pipe 41 by the throttle valve 43 ] rhod and a throttle valve 43 for the air density of 
Ad and a there is now set to vd, the throttle passage air flow rate mt is expressed with the 1 5 following. 
Several 1 5 can be said to be the formula which described the law of mass conservation. 
[0112] 

[Equation 15] Mt=Ad-rho d-vd=Au-rho u-vu [0113] On the other hand, when mass of air is set to m, kinetic 
energy is m-vu 2/2 in the upstream of a throttle valve 43, and is m-vd 2/2 in the location which passes a 
throttle valve 43. On the other hand, heat energy is m-Cp-Tu in the upstream of a throttle valve 43, and m- 
Cp-Td in the location which passes a throttle valve 43. Therefore, the 16 following are obtained by the law 
of conservation of energy. In addition, Tu is [ the air temperature of a throttle-valve lower stream of a river 
and Cp of the air temperature of the throttle- valve upstream and Td ] specific heat at constant pressure. 
[0114] 

[Equation 16] 

m-vu2/2+m-Cp-Tu=m-vd2 / 2+m-Cp-Td [01 15] By the way, since the 17 following and the ratio of specific 
beat kappa are shown by the 1 8 following and Mayer's relation is shown by the 1 9 following, an equation of 
state is expressed for Cp-T like [ with the 20 following ] from several 17 - a- 19 number. In addition, for a 
gaseous pressure and rho, a gaseous consistency and T are [ P / a gas constant and Cv of gaseous 
temperature and R ] specific heat at constant volume. 
[0116] 

[Equation 17] P=rho-R-T [01 17] 
[Equation 1 8] Kappa=Cp/Cv [0118] 
[Equation 19] Cp=Cv+R [0119] 

[Equation 20] Cp-T= {kappa/(kappa-l)} - (P/rho) [0120] The 21 following will be obtained if several 16 
based on the above-mentioned law of conservation of energy is rewritten using relation with 20 above. Here, 
Pu is the air pressure of the throttle-valve 43 upstream, and Pd is the air pressure (namely, pressure-of- 
induction-pipe force Pm) of the lower stream of a river of a throttle valve 43. 
[0121] 

[Equation 21] vu2/2+{kappa/(kappa-l)} -(Pu/rhou) =vd2/2+{kappa/(kappa-l)} - (Pd/rhod) [0122] And 
considering the infinity upstream of a throttle valve 43, since it is Au=infinity and vu=0, 21 above based on 
the law of conservation of energy is rewritten by the 22 following. 
[0123] 

[Equation 22] {kappa/(kappa-l)} -(Pu/rhou) =vd2 / 2+ {kappa/(kappa-l)} - (Pd/rhod) [0124] Next, 
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momentum is described. The 23 following will be obtained if the mean pressure of the fixed space which 
connects between the parts of Pd and the cross section Au and the parts of the cross section Ad for the 
pressure which joins the parts of Pu and the cross section Ad in the pressure which joins the part of the cross 
section Au is set to Pmean. 
[0125] 

[Equation 23] rhod-vd2, Ad-rhou-vu2, andAu=Pu-Au-Pd-Ad+Pmean- (Ad-Au) 

[0126] If Au=infmity and vu=0 are taken into consideration, since the 24 following will be obtained by 23 
above, the relation (relation based on a law of conservation of momentum) about momentum with the same 
number 24 and 23 above to the 25 following is obtained. 
[0127] 

[Equation 24] Pmean=Pu [0128] 

[Equation 25] rhod-vd2=Pu-Pd [0129] Therefore, the 26 following are obtained from 15 above, 22 above, 

and several 25. 

[0130] 

[Equation 26] 



[0131] In 26 above, Pu is the throttle- valve upstream pressure Pa, and Pd is the pressure-of-induction-pipe 
force Pm. Moreover, 14 above will be obtained, if the opening cross section Ad is replaced with the opening 
area A (thetat), a flow coefficient is further applied for Ct (thetat) and 26 above is arranged, while 
substituting rhou=M/Vu=Pu/(R-Tu) for 26 above from an equation of state. 

[0132] Next, if how to calculate the throttle passage air flow rate mt in the throttle model M2 is described, 
14 above is expressed by the 27 following and the 28 following, kl is set with Ct(thetat) andAt(thetat) - 
{Pa / (R-Ta) 1/2}, and the 27 following will be rewritten by the 29 following when making mts into the 
throttle passage air flow rate at the time of inlet-valve clausilium. 
[0133] 

[Equation 27] mt=Ct(thetat) andAt(thetat) - {Pa / (R-Ta) 1/2} -phi (Pm/Pa) [0134] 
[Equation 28] 
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[0135] 

[Equation 29] mts=klandphi (Pm/Pa) [0136] Moreover, in several 29, if mtsTA and the pressure-of- 
induction-pipe force at that time are set to PmTA for a throttle passage air flow rate in case an internal 
combustion engine 10 is in a steady state (when changing with throttle valve-opening regularity and 
resulting in inlet-valve clausilium), since the 30 following will be obtained, a multiplier kl can be 
eliminated from several 29 and several 30, and the 31 following can be obtained. 
[0137] 

[Equation 30] mtsT A=k 1 andphi (PmTA/Pa) 
[0138] 

[Equation 3 1 ] 

mts= {mtsTA/phi (PmTA/Pa)} -phi (Pm/Pa) 

[0139] If the value mtsTA in the right-hand side with 31 above is a value concerning the intake air flow 
(throttle passage air flow rate) in the steady operation condition that TA is fixed, whenever [ throttle valve- 
opening ] and is in such a steady operation condition, the throttle passage air flow rate mt and the intake air 
flow mc in a cylinder become equal. Then, only operation period delta Tt calculates the intake air flow mc 
in a cylinder at the last event from this time using the formula (the 32 following) obtained by the rule of 
thumb used with the inlet- valve model M3 mentioned later, and the throttle model M2 makes this a value 
mtsTA. In addition, the actual value in front of operation period deltaTt is used for each parameter (an 
engine speed NE and inlet- valve closing motion timing VT) at the time of calculating this value mtsTA 
(intake air flow mc in = cylinder) from total **** this time. 

[0140] The throttle model M2 whenever [ throttle valve-opening ] Moreover, TA, an engine speed NE, and 
closing motion timing VT of an inlet valve The table MAPPM which specifies relation with the pressure-of- 
induction-pipe force Pm is memorized in ROM72. Whenever [ actual throttle valve-opening / which was 
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detected in front of operation period deltaTt from this time ] (whenever [ real throttle valve-opening ]) 
TAact (k-1), The actual engine speed NE in front of [ this time to ] operation period deltaTt, and the closing 
motion timing VT of the actual inlet valve in front of [ this time to ] operation period deltaTt Based on said 
table MAPPM, the pressure-of-induction-pipe force PmTA in the right-hand side with 3 1 above (=MAPPM 
(TAact (k-1), NE, VT)) is searched for. 

[0141] Furthermore, the throttle model M2 has memorized table MAPphi which specifies the relation 
between value Pm/Pa and a value phi (Pm/Pa), and calculates the value (PmTA/Pa) which **(ed) said 
pressure-of-induction-pipe force PmTA by the throttle-valve upstream pressure Pa, and the value phi in the 
right-hand side with said table MAPphi to 31 above (PmTA/Pa) (=MAPphi (PmTA/Pa)). Similarly, the 
throttle model M2 calculates the value (Pm (k-l)/Pa) to which the inlet-pipe model M4 mentioned later ** 
(ed) the last pressure-of-induction-pipe force Pm (k-1) already searched for by the throttle- valve upstream 
pressure Pa, and the value phi in the right-hand side with said table MAPphi to 3 1 above (Pm/Pa) (=MAPphi 
(Pm (k-l)/Pa)). By the above, since each factor of the right-hand side with 31 above is called for, the throttle 
passage air flow rate mts (= mt (k-1)) is calculated by multiplying these. 

[0142] (Inlet- valve model M3) The inlet- valve model M3 is a model which presumes the intake air flow mc 
in a cylinder from Tm, an intake-air temperature THA, etc. whenever [ pressure-of-induction-pipe force Pm 
and inlet-pipe internal temperature ]. Since it can consider that the cylinder internal pressure at the time of 
inlet-valve clausilium is the pressure Pm of the upstream of an inlet valve 32, i.e., the pressure-of-induction- 
pipe force at the time of inlet-valve clausilium, the intake air flow mc in a cylinder is proportional to the 
pressure-of-induction-pipe force Pm at the time of inlet-valve clausilium. Then, the inlet- valve model M3 
calculates the intake air flow mc in a cylinder according to the 32 following based on a rule of thumb. 
[0143] 

[Equation 32] mc=(THA/Tm) and (c-Pm-d) 

[0144] In several 32, a value c is an amount corresponding to a proportionality coefficient and the amount of 
burned gas to which the value d remained in the cylinder. The inlet- valve model M3 An engine speed NE 
and the closing motion timing VT of an inlet valve The tables MAPC and MAPD which specify the relation 
between a proportionality coefficient c and the amount d of burned gas, respectively are stored in ROM72. 
The actual engine speed NE in front of [ this time to ] operation period deltaTt, A proportionality coefficient 
c (=MAPC (NE, VT)) and the amount d of burned gas (=MAPD (NE, VT)) are calculated from the closing 
motion timing VT of the actual inlet valve in front of [ this time to ] operation period deltaTt, and said stored 
table. Moreover, the inlet-valve model M3 applies the pressure-of-induction-pipe force Pm (=Pm (k-1)) at 
the time of inlet- valve clausilium just before already being presumed with the inlet-pipe model M4 later 
mentioned at the operation event (newest), and the last air temperature Tm (= Tm (k-1)) in an inlet pipe to 
32 above, and presumes the intake air flow mc (= mc (k-1)) in a cylinder at the time of inlet- valve 
clausilium. 

[0145] (Inlet-pipe model M4) The inlet-pipe model M4 is a model which calculates the pressure-of- 
induction-pipe force Pm and the air temperature Tm in an inlet pipe from the air flow rate mc (namely, 
intake air flow in a cylinder) which flows out of the 33 following based on a law of mass conservation and 
the law of conservation of energy and the 34 following, the throttle passage air flow rate mt, the throttle 
passage air temperature (namely, inhalation air temperature THA) Ta, and an inlet pipe, respectively. In 
addition, in the 33 following and the 34 following, Vm is the volume of the inlet pipe 41 (they are only the 
"inlet-pipe section" and nominal **** hereafter.) from a throttle valve 43 to an inlet valve 32. 
[0146] 

[Equation 33] d(Pm/Tm)/dHR/Vm) and (mt-mc) [0147] 

[Equation 34] DPm/dt=kappa, (R/Vm), and (mt-Ta-mc-Tm) [0148] The inlet-pipe model M4 acquires the 
throttle passage air flow rate mt (= mt (k-1)) in the right-hand side with 33 above and 34 above from the 
throttle model M2, and acquires the intake air flow mc (= mc (k-1)) in a cylinder from the inlet-valve model 
M3. And count based on several 33 and several 34 is performed, and the newest pressure-of-induction-pipe 
force Pm (= Pm (k)) and the air temperature Tm (= Tm (k)) in an inlet pipe are presumed. 
[0149] Here, the derivation process of several 33 and several 34 which described the above-mentioned inlet- 
pipe model M4 is explained. If the total air content of the inlet-pipe section is now set to M, since the 
temporal response of the total air content M is the difference of the intake air flow mc in a cylinder 
equivalent to the throttle passage air flow rate mt equivalent to the air content which flows into the inlet-pipe 
section, and the air content which flows out of this inlet-pipe section, the 35 following based on a law of 
mass conservation will be obtained. 
[0150] 
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[Equation 35] dM/dt=mt-mc [0151] Moreover, since an equation of state becomes the 36 following, 33 
above based on a law of mass conservation is obtained by eliminating the total air content M from 35 above 
and the 36 following. 
[0152] 

[Equation 36] Pm-Vm=M-R-Tm [0153] Next, if the law of conservation of energy about the inlet-pipe 
section is examined, it will be thought that the volume Vm of the inlet-pipe section does not change, and 
most energy contributes it to a temperature rise in this case (kinetic energy can be disregarded). Therefore, 
since the amount of temporal responses of energy M-Cv-Tm of the air of the inlet-pipe section is equal to 
the difference of energy Cp-mt-Ta of the air which flows into this inlet-pipe section, and energy Cp-mc-Tm 
of the air which flows out of this inlet-pipe section, the 37 following are obtained. 
[0154] 

[Equation 37] d(M-Cv-Tm)/dt=Cp-mt-Ta-Cp-mc-Tm [0155] 34 above is obtained by transforming this 
several 37 using 18 (kappa=Cp/Cv) above and 36 (Pm-Vm=M-R-Tm) above. 

[0156] The inlet-valve model M5 contains the same model as the above-mentioned inlet- valve model M3. 
(Inlet-valve model M5) The newest pressure-of-induction-pipe force Pm (=Pm (k)) which the inlet-pipe 
model M4 computed here, and the air temperature Tm (= Tm (k)) in an inlet pipe, The engine speed NE at 
present and the closing motion timing VT of an inlet valve at present Several 32 based on said Map MAPC, 
said map MAPD, and above-mentioned rule of thumb (the newest intake air flow mc (= mc (k)) in a cylinder 
is calculated using mc=(THA/Tm) and (c-Pm-d).) And the inlet-valve model M5 calculates the inhalation air 
content KLact by multiplying by the time amount Tint after an inlet valve 32 opens to the calculated intake 
air flow mc in a cylinder in the last intake stroke B computed from the engine speed NE until it closes the 
valve. In addition, the inlet- valve model M5 outputs the inhalation air content KLact calculated according to 
each cylinder immediately after at the time of the inlet-valve clausilium of a **** cylinder to the injection- 
quantity decision means A6 as a actual inhalation air content (real inhalation air content) KLactO of a **** 
cylinder while performing such an operation for every cylinder. 

[0157] As explained, as mentioned above, 1st inhalation air model A3 It is at the 3rd predetermined event 
before A (actually) at the time of inlet- valve clausilium [ as opposed to / are at the event after B at the time 
of the inlet- valve clausilium in the last intake stroke B of a specific cylinder, and / this intake stroke (degree) 
A of this cylinder ]. The real inhalation air content KLact which is a actual inhalation air content of B at the 
time of the inlet-valve clausilium in the last intake stroke B of this cylinder at the event just behind the inlet- 
valve clausilium to an intake stroke B It computes based on the actual amount of operational status acquired 
by the throttle position sensor 76 which is the amount acquisition means A2 of operational status, i.e., the air 
model which modeled the behavior of the air in the inhalation-of-air system of the internal combustion 
engine which consists of TAact and models M2-M5 whenever [ real throttle valve-opening ]. 
[0158] 2nd inhalation air model (2nd air model) A4 of <2nd inhalation air model A4> is the air model of the 
1 st inhalation air model which modeled the behavior of the air in an internal combustion engine's inhalation- 
of-air system, and the same model, and is equipped with the throttle model M20, the inlet-valve model M30, 
the inlet-pipe model M40, and the inlet-valve model M50. In order that this 2nd inhalation air model A4 
may predict the inhalation air content KLfwd of A at the time of the inlet- valve clausilium of this intake 
stroke A, to 1st inhalation air model A3 inputting TAact whenever [ real throttle valve-opening ], it is the 
point of inputting TAest whenever [ prediction throttle valve-opening / which is presumed with the 
electronics control throttle-valve model Ml mentioned above ], and differs from this 1st inhalation air model 
A3. 

[01 59] (Throttle model M20) The throttle model M20 is based on 31 above, and predicts the throttle passage 
air flow rate mt at the future event (predetermined time TD, for example, a time delay, back). Also in this 
case, since it is thought that mtsTA of the right-hand side with 31 above is equal to the intake air flow mc in 
a cylinder, the equivalent mtsTA is calculated by 32 above used with the inlet-valve model M30 mentioned 
later. In addition, let each parameter at the time of calculating a value mtsTA (an engine speed NE and inlet- 
valve closing motion timing) for convenience be a value in this time. 

[0160] Moreover, the throttle model M20 finds the time amount of just before a fuel-injection initiation 
stage (BTDC90 f, CA) to the time of inlet- valve clausilium from an engine speed NE, reads TAest from 
RAM72 whenever [ after the time delay which carries out abbreviation coincidence with this time amount / 
prediction throttle valve-opening ], and sets it to TAest (k-1) whenever [ prediction throttle valve-opening ]. 
And only this time to TAest (k-1) and operation period delta Tt search for the pressure-of-induction-pipe 
force PmTA in the right-hand side with 31 above (=MAPPM (TAest (k-1), NE, VT)) based on the closing 
motion timing VT and said table MAPPM of a actual inlet valve in front of operation period deltaTt from 
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the engine speed NE actual [ front ] and this time whenever [ this prediction throttle valve-opening ]. 
[0161] Furthermore, the throttle model M20 calculates the value (PmTA/Pa) which **(ed) said pressure-of- 
induction-pipe force PmTA by the throttle-valve upstream pressure Pa, and the value phi in the right-hand 
side with said table MAPphi to 3 1 above (PmTA/Pa) (=MAPphi (PmTA/Pa)). Similarly, the throttle model 
M20 calculates the value (Pm (k-l)/Pa) to which the inlet-pipe model M40 mentioned later **(ed) the last 
pressure-of-induction-pipe force Pm (k-1) already searched for by the throttle- valve upstream pressure Pa, 
and the value phi in the right-hand side with said table MAPphi to 31 above (Pm/Pa) (=MAPphi (Pm (k- 
1)/Pa)). By the above, since each factor of the right-hand side with 31 above is called for, the prediction 
throttle passage air flow rate mts (= mt (k-1)) is calculated by multiplying these. 

[0162] (Inlet- valve model M30) The inlet- valve model M30 calculates the intake air flow mc in a cylinder 
according to several 32 based on the above-mentioned rule of thumb. It asks for a proportionality coefficient 
c from the actual engine speed NE and the closing motion timing VT and MAPC of a actual inlet valve (NE, 
VT), and, specifically, the amount d of burned gas is calculated from the actual engine speed NE and the 
closing motion timing VT and MAPD of a actual inlet valve (NE, VT). Moreover, the inlet-valve model 
M30 applies the newest pressure-of-induction-pipe force Pm (=Pm (k-1)) already presumed with the inlet- 
pipe model M40 later mentioned at the operation event, and the newest air temperature Tm (= Tm (k-1)) in 
an inlet pipe to 32 above, and presumes the intake air flow mc (= mc (k-1)) in a cylinder. 
[0163] (Inlet-pipe model M40) The inlet-pipe model M40 calculates the pressure-of-induction-pipe force 
Pm and the air temperature Tm in an inlet pipe from the air flow rate mc (namely, intake air flow in a 
cylinder) which flows out of the inlet pipe called for with the throttle passage air flow rate mt, the actual 
throttle passage air temperature (namely, inhalation air temperature THA) Ta, and the inlet- valve model 
M30 which were called for with 31 above and 32 above, and the throttle model M20. 
[0164] (Inlet- valve model M50) The inlet- valve model M50 The newest pressure-of-induction-pipe force 
Pm (= Pm (k)) which is the above-mentioned inlet- valve model M30 and the same model, and the inlet-pipe 
model M40 computed except for the point that the parameters to input differ, and the air temperature Tm (= 
Tm (k)) in an inlet pipe, The intake air flow mc (= mc (k)) in a cylinder is calculated using several 32 (mc= 
(THA/Tm) and (c-Pm-d)) based on the above-mentioned rule of thumb. And the inlet-valve model M50 
calculates the prediction inhalation air content KLfwd by multiplying the calculated intake air flow mc in a 
cylinder by the time amount (time amount after an inlet valve 32 opens until it closes the valve) Tint which 
the intake stroke computed from an engine speed NE takes. The inlet-valve model M50 performs such an 
operation for every predetermined passage of time for every cylinder. 

[0165] Thus, although 2nd air model A4 updates the prediction inhalation air content KLfwd for every 
predetermined passage of time Based on TAest, the prediction inhalation air content KLfwd is calculated 
whenever [ after the time delay which carries out abbreviation coincidence with the time amount of just 
before a fuel-injection initiation stage (BTDC90"CA) to the time of inlet- valve clausilium / prediction 
throttle valve-opening ], Based on the prediction inhalation air content KLfwd in the event in front of the 
fuel-injection initiation period, the fuel oil consumption Fib before amendment is calculated. And this 2nd 
air model A4 from things Based on TAest, a prediction inhalation air content calculation means to predict an 
inhalation air content substantially will be constituted whenever [ prediction throttle valve-opening / at the 
time of the inlet-valve clausilium to the intake stroke of a certain cylinder ]. 

[0166] Namely, 2nd inhalation air model A4 is at the 1st predetermined event before A (in this example) at 
the time of the inlet-valve clausilium to this intake stroke A of a specific cylinder. The predetermined timing 
before the fuel-injection initiation (BTDC75"CA) to this intake stroke of this cylinder, The prediction 
inhalation air content KLfwd which is an inhalation air content of A at the time of the inlet-valve clausilium 
in this intake stroke A of this cylinder in BTDC90"CA specifically The amount of operational status 
[ event / this / which was predicted with the electronics control throttle- valve model Ml which is the amount 
prediction means of operational status / 1 st predetermined ] at the event of the point, That is, based on TAest 
and models M20-M50, it computes whenever [ prediction throttle valve-opening / at the event near the A ] 
at the time of the inlet-valve clausilium of this intake stroke A. As mentioned above, the normal fuel oil 
consumption fi is calculated by each model shown in drawing 5 and drawing 6 , and each means. 
[0167] Next, it explains, referring to the flow chart shown in drawing 1 1 - drawing 18 about actual actuation 
of an electrical control unit 70. 

[0168] (Count of whenever [ target throttle valve-opening ], and whenever [ presumed throttle valve- 
opening ]) CPU71 attains the function of the above-mentioned electronics control throttle- valve logic Al 
and the electronics control throttle-valve model Ml by performing the routine shown in drawing 1 1 with the 
flow chart for every progress of operation period deltaTt (here 8msec). If it states concretely, CPU71 starts 
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processing from step 1 100 to predetermined timing, and it progresses to step 1 105, and "0" will be set as 
Variable i, and it will progress to step 1110, and will judge whether Variable i is equal to the count ntdly of 
delay. This count ntdly of delay is the value which **(ed) the time delay TD by operation period deltaTt. 
[0169] Since Variable i is "0" at this event, CPU71 is judged at step 1 1 10 to be "No", and while progressing 
to step 1115 and storing [ whenever / provisional target throttle valve-opening ] the value of TAt (i+1) in 
TAt (i) whenever [ provisional target throttle valve-opening ], the value of TAest (i+1) is stored [ whenever / 
prediction throttle valve-opening ] in TAest (i) whenever [ prediction throttle valve-opening ] at continuing 
step 1 120. By the above processing, the value of TAt (1) is stored [ whenever / provisional target throttle 
valve-opening ] in TAt (0) whenever [ provisional target throttle valve-opening ], and the value of TAest (1) 
is stored [ whenever / prediction throttle valve-opening ] in TAest (0) whenever [ prediction throttle valve- 
opening ] . 

[0170] Subsequently, only "1" increases the value of Variable i at step 1 125, and CPU71 returns to step 
1110. And if the value of Variable i is smaller than this count ntdly of delay, steps 1 1 15-1 125 will be 
performed again. That is, steps 1 1 15-1 125 are repeatedly performed until the value of Variable i becomes 
equal to the count ntdly of delay. Thereby, the sequential shift of the value of TAt (i+1) is carried out 
[ whenever / provisional target throttle valve-opening ] whenever [ provisional target throttle valve- 
opening ] at TAt (i), whenever [ prediction throttle valve-opening ], a sequential shift is carried out and the 
value of TAest (i+1) goes [ whenever / prediction throttle valve-opening ] to TAest (i). 
[0171] Based on the table which judged CPU71 at step 1 1 10 to be "Yes" when the value of Variable i 
became equal to the count ntdly of delay by repeating the above-mentioned step 1 125, progressed to step 
1 130, and was shown in the accelerator control input Accp actual [ of this time ], and drawing 7 at this step 
1 130, TAacc is calculated whenever [ this provisional target throttle valve-opening ], and this is stored in 
TAt (ntdly) whenever [ provisional target throttle valve-opening ]. 

[0172] Next, CPU71 progresses to step 1 135 and computes [ whenever / last prediction (presumption) 
throttle valve-opening / TAest (ntdly) and whenever / this provisional target throttle valve-opening ] TAest 
(ntdly) whenever [ this prediction throttle valve-opening ] according to TAacc and the formula indicated in 
step 1 135 based on two (right-hand side) above at this step 1 135. And while setting [ whenever / target 
throttle valve-opening ] the value of TAt (0) as TAt whenever [ provisional target throttle valve-opening ] at 
step 1 140, TAest (ntdly) is stored [ whenever / prediction throttle valve-opening ] in TAest whenever 
[ newest prediction throttle valve-opening ], it progresses to step 1 195, and this routine is once ended. 
[0173] As mentioned above, whenever this routine is performed in the memory about TAt, every one 
content of memory is shifted and it goes, and the value stored in TAt (0) whenever [ provisional target 
throttle valve-opening ] is set [ whenever / target throttle valve-opening ] up as TAt whenever [ target 
throttle valve-opening / which is outputted to throttle- valve actuator 43 a by the electronics control throttle- 
valve logic Al ]. That is, the value stored in TAt (ntdly) whenever [ provisional target throttle valve- 
opening ] by activation of this routine is stored in TAt (0) when this routine is repeated only for the count 
ntdly of delay in future, and it serves as TAt whenever [ target throttle valve-opening ]. Moreover, whenever 
[ prediction throttle valve-opening ], in the memory about TAest, TAest is stored in TAest in this memory 
(m) from this time whenever [ after predetermined time (m*delta Tt) progress / prediction throttle valve- 
opening ], and it goes. The value m in this case is the integer of 1 - ntdly. 

[0174] (Count of the prediction inhalation air content KLfwd) CPU71 attains the function of 2nd inhalation 
air model A4 (the throttle model M20, the inlet-valve model M30, the inlet-pipe model M40, and inlet- valve 
model M50) by performing the prediction inhalation air content count routine shown in drawing 12 for 
every progress of predetermined operation period deltaTt (8msec). In order for CPU71 to start processing 
from step 1200, to progress to step 1205 and to calculate the throttle passage air flow rate mt (k-1) with the 
above-mentioned throttle model M20 (formula shown in step 1 205 based on 3 1 above) when it becomes 
predetermined timing if it explains concretely, it progresses to step 1300 shown in the flow chart of drawing 
13 . In addition, it means that that the variable in the parenthesis of the throttle passage air flow rate mt is k- 
1 instead of k is the value asked for this throttle passage air flow rate mt (k-1) using the various values in 
front of operation period deltaTt, and this variable k and the semantics of k-1 are the same about other 
values described below. 

[0175] CPU71 which progressed to step 1300 progresses to step 1305, and asks [ this time / the above- 
mentioned table MAPC and ] for the multiplier c with 32 above (=c (k-1)) from the closing motion timing 
VT of the inlet valve in front of operation period deltaTt from the engine speed NE in front of operation 
period deltaTt, and this time. Moreover, a value d (=d (k-1)) is similarly calculated [ this time / the above- 
mentioned table MAPD and ] from the closing motion timing VT of the inlet valve in front of operation 
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period deltaTt from the engine speed NE in front of operation period deltaTt, and this time. 
[0176] Subsequently, CPU71 progresses to step 1310 and finds the time amount of just before a fuel- 
injection initiation stage (BTDC90"CA) to the time of inlet- valve clausilium from an engine speed NE. 
TAest is read from RAM73 whenever [ after the time delay which carries out abbreviation coincidence with 
this time amount / prediction throttle valve-opening ]. It is set to TAest (k-1) whenever [ prediction throttle 
valve-opening ]. Whenever [ prediction throttle valve-opening ] TAest (k-1), From the engine speed NE in 
front of operation period deltaTt, and this time The closing motion timing VT of the inlet valve in front of 
operation period deltaTt [ this time ] the above-mentioned table MAPPM - since — the pressure-of- 
induction-pipe force PmTA is searched for, it progresses to step 1315 and the throttle passage air flow rate 
mtsTA is calculated based on 32 above. In addition, the throttle passage air temperature Ta used in step 
1315 uses the inhalation air temperature THA which an inhalation air temperature sensor detects, and the 
value calculated at step 1215 at the time of this last routine activation mentioned later is used for the air 
temperature Tm (k-1) in an inlet pipe. 

[0177] Subsequently, CPU71 progresses to step 1320 and is calculated from the value (PmTA/Pa) which ** 
(ed) the pressure-of-induction-pipe force PmTA which calculated the value phi (PmTA/Pa) at above- 
mentioned table MAPphi and the above-mentioned step 1310 by this step 1320 by the throttle- valve 
upstream pressure (atmospheric pressure which the atmospheric pressure sensor 63 detects) Pa. Moreover, 
the value which **(ed) the pressure-of-induction-pipe force Pm (k-1) searched for by continuing step 1325 
at step 1215 at the time of this last routine activation mentioned later by the throttle- valve upstream pressure 
Pa (Pm (k-l)/Pa), The value which calculated the value phi (Pm/Pa) and calculated it at the above- 
mentioned steps 1315 and 1320 and step 1325 from above-mentioned table MAPphi by continuing step 
1330, respectively, Based on the formula shown in step 1330 showing a throttle model, the throttle passage 
air flow rate mt (k-1) is calculated, and it progresses to step 1210 of drawing 12 via step 1395. 
[0178] CPU71 calculates the intake air flow mc (k-1) in a cylinder using several 32 which expresses the 
above-mentioned inlet- valve model M3 with step 1210. At this time, the value calculated at the above- 
mentioned step 1305 is used as a multiplier c and a value d. Moreover, the inhalation air temperature THA 
to which an inhalation air temperature sensor detects the throttle passage air temperature Ta is used for the 
pressure-of-induction-pipe force Pm (k-1) and the air temperature Tm (k-1) in an inlet pipe using the value 
calculated at step 1215 at the time of this last routine activation mentioned later. 

[0179] Next, several 33 which CPU71 progresses to step 1215 and expresses the above-mentioned inlet-pipe 
model M4 and the equation having shown several 34 to discretized step 1215 (difference equation), It is 
based on the throttle passage air flow rates mt (k-1) and mc (k-1) calculated at the above-mentioned step 
1205 and step 1210, respectively. This pressure-of-induction-pipe force Pm (k) said - the pressure of 
induction pipe — the force - Pm — (-- k — ) - this time ~ an inlet pipe - inside — air temperature - Tm — (— 
k --) ~ having **(ed) - a value - {-- Pm/Tm --} - (-- k --) - asking . In addition, deltat is time amount 
expressed with delta t=delta Tt+ (tl-tO), when discrete spacing used with the inlet-pipe model M40 is shown 
and time amount of the fuel-injection initiation stage of (k) to the time of inlet-valve clausilium is set 
[ computation time ] to tl for the time amount of deltaTt (=8msec) and the last (k-1) fuel-injection initiation 
stage to the time of inlet- valve clausilium tO and this time. 

[0180] Subsequently, CPU71 progresses to step 1220 and calculates this intake air flow mc in a cylinder (k) 
based on the formula showing the above-mentioned inlet- valve model M50 shown in this step 1220. If it 
states concretely, CPU71 will progress to step 1400 shown in drawing 14 , when it progresses to step 1220. 
It asks for multiplier c (k) at the following step 1405 by the closing motion timing VT and MAPC of an 
engine speed NE and an inlet valve (c(k) =MAPC (NE, VT)). It asks for value d (k) at continuing step 1410 
by the closing motion timing VT and MAPD of an engine speed NE and an inlet valve (d(k) =MAPD (NE, 
VT)). The engine speed NE at this time and the closing motion timing VT of an inlet valve use the value in 
this time. And this pressure-of-induction-pipe force Pm that CPU71 progressed to step 1415 and was 
searched for at the above-mentioned step 1215 (k) And this air temperature Tm in an inlet pipe called for at 
this step 1215 (k), Using multiplier c (K) called for at step 1405, and value d (k) called for at step 1410, this 
intake air flow mc in a cylinder (k) is computed, and it progresses to step 1225 of drawing 12 via step 1495. 
[0181] It computes the prediction inhalation air content KLfwd by CPU71 calculating the inlet- valve valve- 
opening time amount (time amount after an inlet valve opens until it closes the valve) Tint from the inlet- 
valve valve-opening angle determined at step 1225 by the engine speed NE in this time, and the cam profile 
of an intake cam shaft, and multiplying this above-mentioned intake air flow mc in a cylinder (k) by the 
inlet-valve valve-opening time amount Tint at continuing step 1230, progresses to step 1295, and once ends 
this routine. The prediction inhalation air content KLfwd is calculated by the above. 
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[0182] ((KLact) Real inhalation air content) CPU71 attains the function of 1st inhalation air model A3 (the 
throttle model M2, the inlet- valve model M3, the inlet-pipe model M4, and inlet-valve model M5) by 
performing the real inhalation air content count routine shown in drawing 15 for every progress of 
predetermined operation period deltaTt (8msec). This routine performs the same processing as the prediction 
inhalation air content count routine of drawing 12 explained previously, and calculates the real inhalation air 
content KLact. CPU7 1 performs drawing 16 for performing the respectively same processing as drawing 13 
and the routine shown in drawing 14 , and the routine shown in drawing 1 7 in that case. In addition, in order 
to distinguish the amount of each, such as a throttle passage air flow rate, from the amount of each of 
drawing 12 - drawing 14 , the alphabetic character "a" is added to the name tail of ******. 
[01 83] If the main point of difference between the routine shown in drawing 15 - drawing 17 and the routine 
shown in drawing 1 2 R> 2 - drawing 14 is explained briefly, CPU7 1 will calculate the throttle passage air 
flow rate mta (k-1) at step 1505 with the above-mentioned throttle model M2 (formula shown in step 1505 
based on 31 above). 

[01 84] At this time, CPU71 performs the routine shown in drawing 16 , and asks [ this time / the above- 
mentioned table MAPC and ] for the multiplier c with 32 above (= ca (k-1)) at step 1605 from the closing 
motion timing VT of the inlet valve in front of operation period deltaTt from the engine speed NE in front of 
operation period deltaTt, and this time. Moreover, a value d (= da (k-1)) is similarly calculated [ this time / 
the above-mentioned table MAPD and ] from the closing motion timing VT of the inlet valve in front of 
operation period deltaTt from the engine speed NE in front of operation period deltaTt, and this time. 
[0185] Subsequently, from the engine speed NE in front of operation period deltaTt, and this time, CPU71 
progresses to step 1610, whenever [ real throttle valve-opening / which was detected in front of operation 
period deltaTt from the above-mentioned table MAPPM and this time in the pressure-of-induction-pipe 
force PmTAa ], is calculated from the closing motion timing VT of the inlet valve in front of operation 
period deltaTt, progresses to step 1615 from TAact (K-1) and this time, and calculates the throttle passage 
air flow rate mtsTAa based on 32 above. In addition, the throttle passage air temperature Ta used in step 
1615 uses the inhalation air temperature THA which an inhalation air temperature sensor detects, and the 
value calculated at step 1 5 1 5 at the time of this last routine activation mentioned later is used for the air 
temperature Tma (k-1) in an inlet pipe. 

[0186] Subsequently, CPU71 is calculated from the value (PmTAa/Pa) and above-mentioned MAPphi to 
which it progressed to step 1620, and the value phi (PmTAa/Pa) was **(ed) at this step 1620, and it **(ed) 
the above-mentioned pressure-of-induction-pipe force PmTAa by the throttle-valve upstream pressure Pa. 
Moreover, the value which **(ed) the pressure-of-induction-pipe force Pma (k-1) searched for by continuing 
step 1625 at step 1515 at the time of this last routine activation mentioned later by the throttle-valve 
upstream pressure Pa (Pma (k-l)/Pa), The value which calculated the value phi (Pma/Pa) and calculated it at 
the above-mentioned steps 1615 and 1620 and step 1625 from above-mentioned table MAPphi by 
continuing step 1630, respectively, Based on the formula shown in step 1630 showing a throttle model, the 
throttle passage air flow rate mta (k-1) is calculated, and it progresses to step 1510 of drawing 15 via step 
1695. 

[0187] CPU71 calculates the intake air flow mca (k-1) in a cylinder using several 32 which expresses the 
above-mentioned inlet-valve model M30 with step 1510. At this time, the value calculated at the above- 
mentioned step 1605 is used as a multiplier ca and a value da. Moreover, the pressure-of-induction-pipe 
force Pma (k-1) and the air temperature Tma (k-1) in an inlet pipe use the inhalation air temperature THA to 
which an inhalation air temperature sensor detects the throttle passage air temperature Ta using the value 
calculated at step 1515 at the time of this last routine activation mentioned later. 

[0188] next — CPU — 71 — a step — 1515 — progressing — a throttle — passage — an air flow rate — mta (k- 
1) — and — a cylinder — inside — an intake air flow — mca (k-1) — being based — this time — the pressure of 
induction pipe — the force — Pma — (— k — ) — said — the pressure of induction pipe — the force — Pma — (— 
k — ) — this time — an inlet pipe — inside — air temperature — Tma — (— k — ) — having **(ed) — a value — {-- 
Pma/Tma --} - (-- k — ) — asking . Subsequently, CPU71 progresses to step 1520 and calculates this intake 
air flow mca in a cylinder (k) based on the formula showing the above-mentioned inlet- valve model M50 
shown in this step 1520. In this case, CPU71 asks for a multiplier ca (k) at step 1705 shown in drawing 1 7 
by the closing motion timing VT and MAPC of an engine speed NE and an inlet valve (ca(k) =MAPC (NE, 
VT)), and calculates a value da (k) at continuing step 1610 by the closing motion timing VT and MAPD of 
an engine speed NE and an inlet valve (deca(k) =MAPD (NE, VT)). The engine speed NE used here and the 
closing motion timing VT of an inlet valve use the value in this time. And CPU71 progresses to step 1715, 
using this pressure-of-induction-pipe force Pma (k), this air temperature Tma in an inlet pipe (k), a 
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multiplier ca (K), and a value da (k), computes this intake air flow mca in a cylinder (k), and progresses to 
step 1525 of drawing 15 via step 1795. 

[0189] It computes the real inhalation air content KLact by CPU71 calculating the inlet- valve valve-opening 
time amount Tint from the inlet-valve valve-opening angle determined at step 1525 by the engine speed NE 
in this time, and the cam profile of an intake cam shaft, and multiplying this above-mentioned intake air 
flow mca in a cylinder (k) by the inlet- valve valve-opening time amount Tint at continuing step 1530. 
Subsequently, it progresses to step 1535, and if an inlet valve judges whether it is immediately after 
changing from a valve-opening condition to a clausilium condition and is immediately after, it stores the real 
inhalation air content KLact at step 1 540 as a real inhalation air content KLactO at the time of inlet- valve 
clausilium, and it progresses to step 1595, and, as for CPU71, this time once ends this routine. Moreover, 
when judged with "No" at step 1535, CPU71 progresses to the direct step 1595, and once ends this routine. 
By the above, the real inhalation air content KLactO at the time of inlet- valve clausilium is calculated based 
on TAact whenever [ real throttle valve-opening ]. In addition, the real inhalation air content KLactO is 
calculated for every cylinder, and is stored in RAM73 in the condition of having been matched with each 
cylinder. 

[0190] (Injection running routine) Next, if an electrical control unit 70 explains this routine about the routine 
performed in order to inject actually with reference to drawing 1 8 shown with the flow chart, CPU71 will 
perform the routine shown in this drawing 1 8 for every cylinder, whenever whenever [ crank angle / of each 
cylinder ] is set to BTDC90"CA. 

[0191] Therefore, if whenever [ crank angle / of a specific cylinder (arbitration) ] is set to BTDC90"CA, 
CPU71 will calculate the prediction (Fcfwd=KLfwd/AbyFref) need fuel quantity Fcfwd by starting 
processing from step 1 800 and **(ing) the prediction inhalation air content KLftvd with the target air- fuel 
ratio AbyFref at continuing step 1805. CPU71 at step 1810 whenever [ prediction throttle valve-opening / at 
the time of inlet-valve close / in this intake stroke of this specific cylinder ] Subsequently, TAest, It is based 
on the actual engine speed NE and the closing motion timing VT of a actual inlet valve. The fuel deposit 
efficiency Rpi to an inlet port, While asking for the fuel deposit efficiency Rvi to an inlet valve, the fuel 
residual percentage Ppi to an inlet port, and the fuel residual percentage Pvi to an inlet valve, according to 
the reverse model of the fuel behavior expressed with the right-hand side with four above (formula indicated 
in step 1810), the fuel oil consumption Fib before amendment (k) is calculated. 

[0192] Next, it is assumed that CPU71 injects the fuel oil consumption Fib before amendment (k) which 
progressed to step 1815 and was calculated at said step 1810 from this intake stroke of a specific cylinder to 
this specific cylinder. The prediction port fuel coating weight fwpi which is after the intake stroke of this 
this time, and is predicted to have adhered to the inlet port of this cylinder just before a next intake stroke 
(k+1) And the prediction bulb fuel coating weight fwvi (k+1) which is after the intake stroke of this time of 
this cylinder, and is predicted to have adhered to the inlet valve of this cylinder just before a next intake 
stroke is calculated based on five above and six (formula indicated in step 1815) above. 
[0193] Subsequently, CPU71 progresses to step 1820 and reads the real inhalation air content KLactO at the 
time of the inlet- valve clausilium in the last intake stroke of said specific cylinder from RAM73 at this step 
1820. By what (KLactO/ AbyFref) this fruit inhalation air content KLactO is **(ed) for with the target air-fixel 
ratio AbyFref asked by target air-fuel ratio setting-out means A5 The real need fuel quantity Fcact which is 
the fuel quantity which was required in order to make an air-fuel ratio into the target air-fuel ratio AbyFref 
in the last intake stroke of this specific cylinder is calculated. 

[0194] Next, CPU71 follows a formula similar to five above indicated in this step at step 1825, and six 
above. The fuel oil consumption fi (k-1) actually injected to the last intake stroke (intake stroke of the 
arbitration of a specific cylinder), The actual port [ are after the intake stroke (intake stroke 1 time before the 
intake stroke of this arbitration) of the second from last time of this cylinder, and ] fuel coating weight fwp 
(k-1) in front of the last intake stroke (before the intake stroke of this arbitration) (real port fuel coating 
weight), And it is based on the actual bulb fuel coating weight (real bulb fuel coating weight) fwv (k-1). The 
real port fuel coating weight fwp (k) in front of this intake stroke (the next intake stroke of the intake stroke 
of this arbitration (1-time back)) and the real bulb fuel coating weight fwv (k) are computed by being after 
the intake stroke (intake stroke of this arbitration) of the last time of this cylinder. 

[0195] Next, CPU71 progresses to step 1830 and computes the real inhalation fuel quantity Fcest in the last 
intake stroke of a specific cylinder based on the formula indicated in this step. In addition, he is trying to 
calculate the real inhalation fuel quantity Fcest at step 1830 by reducing the increment of each fuel coating 
weight from the normal fuel oil consumption fi (k-1). CPU71 subsequently, by progressing to step 1835 and 
reducing the real inhalation fuel quantity Fcest from the real need fuel quantity Fcact to the last intake stroke 
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the inhalation fuel quantity error Fcerr in a cylinder showing a part for the excess and deficiency of the fuel 
quantity in the last intake stroke (k) — asking (ten above ~ reference — ) Based on the formula indicated in 
this step, the amount Ffb of fuel feedback amendments (k) is calculated at continuing step 1840 (see 1 1 
above). In addition, in the formula indicated in this step, SumFcerr is the integral value of the inhalation fuel 
quantity error Fcerr searched for based on 12 above, and is computed at step 1855 mentioned later. A 
multiplier Kp and a multiplier Ki are the proportionality constant set up beforehand, respectively and an 
integration constant. That is, step 1855 constitutes some feedback controllers (proportion and integral 
control machine) for calculating the amount Ffb of fuel feedback amendments. 
[0196] CPU71 progresses to step 1845 and subsequently, the fuel oil consumption (normal fuel oil 
consumption) (k) fi of the normal to this intake stroke The fuel oil consumption Fib before amendment (k) 
calculated at said step 1810 is amended and calculated in the amount Ffb of fuel feedback amendments (k) 
calculated at step 1 840 (applying the amount Ffb of fuel feedback amendments (k) to the fuel oil 
consumption Fib before amendment (k)). Injection of the fuel of the normal fuel oil consumption fi (k) is 
directed to the injector of said specific cylinder at continuing step 1850. Thereby, the fuel of an amount 
according to the normal fuel oil consumption fi (k) is injected from the injector 39 of said specific cylinder. 
Then, CPU71 progresses to step 1855, for the operation of this next routine, it integrates with the inhalation 
fuel quantity error Fcerr, updates the error integral value SumFcerr, and once ends this routine at step 1895. 
[0197] As mentioned above, according to the 1st fuel-oil-consumption control unit, as explained, the last 
real need fuel quantity and the real inhalation fuel quantity to an intake stroke are calculated, the excess and 
deficiency of fuel quantity to the intake stroke of this **** are computed based on these differences, and a 
part for this excess and deficiency is reflected in the fuel oil consumption on and after this time, is 
compensated, and goes, consequently — since the excess and deficiency of supply fuel quantity based on 
differing from whenever [ throttle valve-opening / with the actual amount of prediction operational status by 
the amount prediction means of operational status (whenever / prediction throttle valve-opening /, therefore, 
prediction inhalation air content) ] (therefore, actual inhalation air content) are compensated promptly — an 
air- fuel ratio — abbreviation — it may be maintained uniformly. 

[0198] Next, the operation gestalt (the 2nd fuel-oil-consumption control unit) of the fuel -oil-consumption 
control unit concerning the 2nd operation gestalt of this invention is explained. Only the functions in which 
this 2nd fuel-oil-consumption control unit is attained by CPU71 to the 1st fuel-oil-consumption control unit 
differ. Therefore, only the point of difference in a function is explained below. 

[0199] The 2nd fuel-oil-consumption control unit which showed the functional block diagram to drawing 19 
The 1st fuel-oil-consumption control unit has. The amount acquisition means A2 of operational status, 1st 
inhalation air model A3, the order model A54 of fuel behavior, the electronics control throttle- valve model 
Ml, 2nd inhalation air model A4, target air- fuel ratio setting-out means A5, the prediction need fuel quantity 
calculation means A51, and the fuel-oil-consumption calculation means A52 before amendment (fuel 
behavior reverse model) While having, it has the amount calculation means A61 of fuel feedback 
amendments replaced with the amount calculation means A55 of fuel feedback amendments of this 1st fuel- 
oil-consumption control device, and the fuel-oil-consumption calculation means A62. Since the model with 
which the 1st fuel-oil-consumption control device is equipped, the same model as a means, and a means 
attain the same function, they omit detailed explanation. In addition, although the graphic display is omitted 
in drawing 19 , whenever [ throttle valve-opening / of the internal combustion engine with which the 2nd 
fuel-oil-consumption control unit is applied ] is controlled by the electronics control throttle-valve logic Al 
with which the 1 st fuel-oil-consumption control unit is equipped based on TAt whenever [ target throttle 
valve-opening / by which only the time delay TD was delayed to the accelerator control input Accp ]. 
[0200] The electronics control throttle- valve model Ml is the same model as the electronics control throttle- 
valve model Ml of the 1st fuel-oil-consumption control device, and constitutes an amount prediction means 
of operational status (TAest is calculated whenever [ prediction throttle valve-opening ]) to predict 
whenever [ throttle valve-opening / which is the amount of operational status of said internal combustion 
engine at the event of the point ] from this time. Moreover, the amount acquisition means A2 of operational 
status acquires TA whenever [ throttle valve-opening / which is the actual amount of operational status of 
said internal combustion engine at the event before this time ]. 

[0201] 2nd inhalation air model A4 is the same model as 2nd inhalation air model A4 of the 1st fuel-oil- 
consumption control device. The prediction inhalation air content KLfwd which is an inhalation air content 
at the time of the inlet-valve clausilium in this intake stroke of this cylinder at the 1st predetermined event 
before the time of the inlet-valve clausilium to this intake stroke of a specific cylinder with said amount 
prediction means of operational status A prediction inhalation air content calculation means to compute 
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based on TAest and the air model which modeled the behavior of the air in said internal combustion engine's 
inhalation-of-air system whenever [ throttle valve-opening / which is the amount of operational status at the 
event of the point ] from this predicted 1st predetermined event is constituted. 

[0202] The fiiel-oil-consumption calculation means A52 before amendment is the same as that of the fuel- 
oil-consumption control means A52 before amendment of the 1st fuel-oil-consumption control unit. The 
prediction need fuel quantity Fcfwd which it is at the event after said 1st predetermined event, and is the fuel 
quantity needed for this cylinder by this intake stroke of said cylinder based on said prediction inhalation air 
content KLfwd at the 2nd predetermined event before the time of the inlet-valve clausilium to this intake 
stroke of said cylinder The fuel deposit efficiency Rp and Rv of the reverse model of a fuel behavior model 
which expresses the fuel adhesion behavior to said internal combustion engine's inhalation-of-air system 
while computing, The fuel residual percentage Pp and Pv And the prediction inhalation air content KLfwd at 
the time of inlet-valve close [ said ] It is alike, and it is based on a actual engine speed and the actual inlet- 
valve closing motion timing VT, it is decided that it will be them, and the reverse model of the fuel behavior 
model of this determined deposit efficiency Rp and Rv and residual percentage Pp and Pv is used. It is a 
means to compute the fuel oil consumption Fib before amendment (k) which is temporary injection quantity 
which should be injected to this intake stroke of this cylinder. 

[0203] More specifically the fuel-oil-consumption calculation means A52 before amendment It sets to this 
intake stroke of this cylinder among the fuels of the fuel oil consumption Fib before amendment (k). The 
sum with the fuel quantity inhaled by this cylinder in this intake stroke of this cylinder among the fuels of 
the prediction fuel coating weight fwi (k) which is after the intake stroke of the last time of the fuel quantity 
inhaled by this cylinder and this cylinder, and is the predicted fuel coating weight in front of this intake 
stroke the fuel oil consumption Fib before the said amendment (k) is computed so that it may become equal 
to said computed prediction need fuel quantity Fcfwd (namely, four above — following). 
[0204] The fuel-oil-consumption calculation means A52 before amendment moreover, at the 3rd 
predetermined event before said 2nd predetermined event While determining the deposit efficiency Rp and 
Rv used for said fuel behavior model based on the prediction inhalation air content KLfwd used as the 
foundation which computes the fuel oil consumption before amendment to the last intake stroke of said 
cylinder, and residual percentage Pp and Pv The fuel behavior model of this deposit efficiency Rp and Rv 
and residual percentage Pp and Pv, and the prediction [ are after the intake stroke of the second from last 
time of this cylinder, and ] fuel coating weight before the last intake stroke, Based on the fuel oil 
consumption before amendment to the last intake stroke of this cylinder, a prediction fuel coating weight 
calculation means to compute said prediction fuel coating weight fwi in front of this intake stroke (k) by 
being after the intake stroke of the last time of this cylinder is included. 

[0205] On the other hand, 1st inhalation air model A3 is the same as that of 1st inhalation air model A3 of 
the 1st fuel-oil-consumption control device. Are at the event after the time of the inlet- valve clausilium to 
the last intake stroke of said cylinder, and at the 4th predetermined event before the time of the inlet-valve 
clausilium to this intake stroke of this cylinder The real inhalation air content KLact which is a actual 
inhalation air content at the time of the inlet- valve clausilium to the last intake stroke of this cylinder with 
said operational status acquisition means A2 A real inhalation air content calculation means to compute 
based on TAact and said air model whenever [ real throttle valve-opening / which is the acquired actual 
amount of operational status ] is constituted. 

[0206] The order model A54 of fuel behavior is the same model as the order model A54 of fuel behavior of 
the 1 st fuel-oil-consumption control device. Are at the event after said 4th predetermined event, and at the 
5th predetermined event before the time of the inlet-valve clausilium to this intake stroke of said cylinder 
While determining the multiplier (deposit efficiency, residual percentage) of said fuel behavior model based 
on the real inhalation air content KLact at the time of the inlet-valve clausilium to the last intake stroke of 
this cylinder The fuel behavior model of this deposit efficiency and residual percentage, and the fuel oil 
consumption fi (k-1) actually injected to the last intake stroke of this cylinder, It is based on the real fuel 
coating weight fsv (k-1) which is after the intake stroke of the second from last time of this cylinder, and is 
the actual fuel coating weight in front of the last intake stroke. A real fuel coating weight calculation means 
to compute the real fuel coating weight fw in front of this intake stroke (k) by being after the intake stroke of 
the last time of this cylinder is constituted. 

[0207] The amount calculation means A61 of fuel feedback amendments Are at the event after said said 3rd 
predetermined and 5th predetermined event, and at the 6th predetermined event before the time of the inlet- 
valve clausilium to this intake stroke of said cylinder The prediction [ are after the intake stroke of the last 
time of this cylinder computed by said prediction fuel coating weight calculation means, and ] fuel coating 
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weight fwi before this intake stroke (k), Based on the fuel coating weight error Fwerr (k) which is after the 
intake stroke of the last time of this cylinder computed by said real fuel coating weight calculation means, 
and is a difference with the real fuel coating weight fw in front of this intake stroke (k), the amount Ffb of 
fuel feedback amendments (k) is computed. 

[0208] When it states more concretely, the amount calculation means A61 of fuel feedback amendments 
Prediction [ are after the intake stroke of the last time of the specific cylinder which the fuel-oil- 
consumption calculation means A52 before amendment computed, and ] fuel coating weight fwi before this 
intake stroke (k) (it is the sum of the prediction port fuel coating weight fwpi (k) and the prediction bulb fuel 
coating weight fwvi (k) in this case.) Actual fuel [ are after the intake stroke of the last time of this specific 
cylinder which the order model A54 of fuel behavior computed, and ] coating weight fw in front of this 
intake stroke (k) (it is the sum of the real port fuel coating weight fwp (k) and the real bulb fuel coating 
weight fwv (k) in this case.) A difference is searched for as a fuel coating weight error Fwerr (k). 
[0209] Namely, the fuel oil consumption Fib before amendment asked for the prediction fuel coating weight 
fwi (k) based on TAest (therefore, the prediction inhalation air content KLfwd) whenever [ prediction 
throttle valve-opening / at the time of the inlet- valve clausilium to the last intake stroke ], The fuel residual 
percentage Ppi and Pvi called for based on this prediction inhalation air content KLfwd, Since it is the value 
computed by the fuel deposit efficiency Rpi and Rvi, it is a value including the prediction error of the 
inhalation air content at the time of the inlet- valve clausilium to the last intake stroke. And the real fuel 
coating weight fw (k) The fuel residual percentage Pp and Pv based on the actual normal fuel oil 
consumption fi (k) and the real inhalation air content KLact calculated according to TAact whenever [ actual 
throttle valve-opening / at the time of this inlet- valve clausilium ], And since it is the value computed by the 
fuel deposit efficiency Rp and Rv, it is the value which does not include the prediction error of an inhalation 
air content. Therefore, the fuel coating weight error Fwerr (k) which are these differences serves as a value 
reflecting the presumed error of the prediction inhalation air content over a actual inhalation air content. 
[0210] The amount calculation means A61 of fuel feedback amendments calculates the amount Ffb of fuel 
feedback amendments (k) based on this coating weight error fwerr (k). In this case, it is the same PI 
controller (proportion and an integral-control machine) as the above-mentioned amount calculation means 
A55 of fuel feedback amendments, and, as for the amount calculation means of fuel feedback amendments, 
the amount Ffb of fuel feedback amendments (k) calculates according to the formula which permuted the 
inhalation fuel-quantity error Fcerr by the fuel coating-weight error Fwerr, and permuted an inhalation fuel- 
quantity error integral value SumFcerr by the fuel coating-weight error integral value SumFwerr in ten 
above - 12 above, respectively. 

[021 1] Are the normal fuel-oil-consumption calculation means A62 at the event after said said 2nd 
predetermined and 6th predetermined event, and at the 7th predetermined event before the time of the inlet- 
valve clausilium to this intake stroke of said cylinder The fuel oil consumption Fib before the said 
amendment (k) is amended by applying said computed amount Ffb of fuel feedback amendments (k) to the 
fuel oil consumption Fib before amendment (k) which should be injected to this intake stroke of said this 
computed cylinder. The normal fuel oil consumption fi (k) which this injects to this intake stroke of said 
cylinder is computed. 

[0212] It is the fuel-injection directions means which is not illustrated at the event after said 7th 
predetermined event, and it gives directions to drawing 19 so that the fuel of said computed normal fuel oil 
consumption fi (k) may be injected to the injector 39 which is said fuel-injection means at the 8th 
predetermined event before the time of the inlet-valve clausilium to this intake stroke of said cylinder. 
Consequently, the fuel of the normal fuel oil consumption fi (k) is injected to this intake stroke of said 
cylinder. 

[0213] Thus, the 2nd fuel -oil-consumption control unit amends the fuel oil consumption before amendment 
based on the difference of actual fuel coating weight and prediction fuel coating weight based on knowledge 
that the prediction error of an inhalation air content appears as a presumed error of prediction fuel coating 
weight. Therefore, an air-fuel ratio is maintained uniformly. 

[0214] Next, the modification of the 2nd fuel -oil-consumption control unit is explained. This modification is 
equipped with the amount calculation means A71 of fuel behavior-model amendments replaced with the 
amount calculation means A61 of fuel feedback amendments of the above-mentioned 2nd fuel-oil- 
consumption control device as shown in drawing 20 . With the amount calculation means A71 of said fuel 
behavior-model amendments, the fuel deposit efficiency Rvi and Rpi and fuel residual percentage Pvi of the 
fuel behavior reverse model A52, Only in the point which amends Ppi, and the point that the injection 
quantity which the fuel behavior reverse model A52 computes turns into the normal fuel oil consumption fi 
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(k) promptly, it differs from this 2nd fuel-oil-consumption control unit. 

[0215] If it is in the modification shown in drawing 20 , namely, the amount calculation means A71 of fuel 
behavior-model amendments Prediction [ are after the intake stroke of the last time of the specific cylinder 
which the fuel behavior reverse model A52 computed, and ] fuel coating weight fwi before this intake stroke 
(k) (it is the sum of the prediction port fuel coating weight fwpi (k) and the prediction bulb fuel coating 
weight fwvi (k) in this case.) Actual fuel [ are after the intake stroke of the last time of this specific cylinder 
which the order model A54 of fuel behavior computed, and ] coating weight fw in front of this intake stroke 
(k) (in this case) it is the sum of the real port fuel coating weight fwp (k) and the real bulb fuel coating 
weight fwv (k). Based on the fuel coating weight error Fwerr (k) which is a difference, the fuel deposit 
efficiency Rvi and Rpi and the fuel residual percentage Pvi and Ppi of this fuel behavior reverse model A52 
are amended. 

[0216] More specifically the amount calculation means A71 of fuel behavior-model amendments If the fuel 
coating weight error Fwerr (k) is a forward value, the fuel deposit efficiency Rvi and Rpi, And the amounts 
delta R and delta P of amendments for reducing the fuel residual percentage Pvi and Ppi, respectively It asks 
according to the magnitude of this fuel coating weight error Fwerr (k), and only delta R and delta P carry out 
reduction amendment of the fuel deposit efficiency Rvi and Rpi which the fuel behavior reverse model A52 
uses by this, and the fuel residual percentage Pvi and Ppi, respectively. If the fuel coating weight error Fwerr 
(k) is a negative value, similarly The fuel deposit efficiency Rvi and Rpi, And the amounts delta R and delta 
P of amendments for increasing the fuel residual percentage Pvi and Ppi, respectively It asks according to 
the magnitude of the absolute value of this fuel coating weight error Fwerr (k), and only delta R and delta P 
carry out buildup amendment of the fuel deposit efficiency Rvi and Rpi which the fuel behavior reverse 
model A52 uses by this, and the fuel residual percentage Pvi and Ppi, respectively. Consequently, since 
sequential amendment of the prediction fuel coating weight fwi is carried out, the normal fuel oil 
consumption fi (k) is amended, and an air-fuel ratio is maintained uniformly. 

[0217] As explained above, since it is accurate, and it is compensated promptly and it goes based on the 
amount of operational status with the amount of [ of the fuel resulting from the prediction error of the 
amount of operational status ] actual excess and deficiency, according to each operation gestalt of the fuel- 
oil-consumption control unit of the internal combustion engine by this invention, an air- fuel ratio is 
maintainable to a target air-fuel ratio with a sufficient precision. 

[0218] In addition, this invention is not limited to the above-mentioned operation gestalt, and can adopt 
various modifications within the limits of this invention. For example, as shown in drawing 2 1 , a fuel-oil- 
consumption control unit can also consist of modes which combined the modification of the 1 st fuel-oil- 
consumption control unit and the 2nd fiiel-oil-consumption control unit. Moreover, in each above-mentioned 
operation gestalt, when an internal combustion engine is in a steady operation condition, it is suitable to be 
constituted so that the inhalation air content in this intake stroke may be substantially based on the output of 
an air flow meter 61 and may be determined as it. 
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Weft 3 ^Bf.ar , s IflWrlE* 5 »f * J; f^WPf * 
Tab o TS!rf a^tfS O^EJ wtR^fi 1 a ^> # 

•cab o Tfrie^ co^-m co^nm izn-t k # 

b#± *)«roii!P7Bf56«Fjft*cT, «rie*as $ fitzm^co 
t ?itrieB#isit^©:^'bmie^i^<o4"iiico®^=ffa 
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5 

[0 0 0 1 ] 
[0 0 0 2] 

fllAtf, 0 - 1 6 9 4 6 

[0 0 0 3] 

[f&9?75 f ss*L<fc ; > ti-4im] l^l***^ jtiese 

^BlO^n y h frftmSt 1 3i*ffiiti- -S^oSfi \z J: "J, 
*flIL/siRA^t*i:*IRO«A3S*;*4:«>HIU36 (* 

[0 0 0 4] 

NosiE4UK**m8&#jii#i«j: i? KroNF.s-c^ an 



(4) 2003-184613 

*rE*m t^lijE«r*Rfl-i»l#»(-i& tfcioBfl-tiwrE 

<^p# * maun ic*=t l r & ft&tt n o^#t*fs 

$iJ»^ftr-$>oT, flirE#^<7>^<0Bfrisi« r )'S*: : ?fS»; 

gtcj3v^T^ES«^JtSr»*/>:*t>U«rE^fS{:*^ 
t S *tT v>!tiftit-* £ £&S«&4 £BE& t 
o Jiigtf; s?4 i:£o^rf*5 tttt:, fltrE^M 
oiWriaoiRAffeiciJv^rttEAtt^HBHrKXLTtJB 

v»rirE^;«o^iio«K^fi : guiJtt-&**JH-<03a^:ji.5- 

WE**<b*t^jfi^FJS.55-tci&tf > :MiEfit > fltrE 

[0 0 0 5] :ojS»««ilWJSii, 
(rt«S«BBO«[»5t«0-5*)Ott*o-oo»;tt, ttT 

£&4£, ^ S! LfcjHE4fc!&4 mz-lf, y 
IS*) »c*v»rw**#B!#l»J: ») tmoB#*T-^«| 

MJE«*Wi*4£#aj-r*o iSot, *JEiR«&pftl* 

[0 0 0 6] — &£OftffiOttEI«>iR*CfT&«>ift4l 

§cfe o «r © <o "R^fr a -e m ^ ^ <?>&mit 
&Bm&m}tt%zfz&i l zm£i,z&mtzftx^tzm®- 

x$>hfrh, ^nf&tax&zmumm-Miiz&z: < ti>m 

^xm%ffi<r>m®n®.nftm<o&mv®.Amm-M (mm. 
xmmi) *iEmz%.*b2>z.ttfx$2> 0 

40 [0 0 0 7] *«mifttt*flflflP2r£tiU Z&)£ ■>) iZ&& 
****TiWE1tjE«r««iJtl«t1iiEi-*o ttoT, 

[0008] t/c, j: () ^wBfist Lx<o^m<om 
so mmnmmmsifflsmitiw. (w>t> r^m#i«*f4 
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[0 0 0 9] jltE^.i^jil^gli, ^B#A i <) 5feOB# 

* u & tt & bji eftBStiRi (om&vtmt z^m mm 

[0 0 10] ^?S!)iSA^fi»ai¥S(±. #^<7)^C« 

m&vm-s'f-m^mz <t <o ^mztifzmm i §f5t^*<t 
[ooi i ] niEmmftmttmg.it,^&iii, m%z® i w 

[0012] *^A^s^ai#g(±, aie^isofrii 
^f5e^F*t-T, ra^©oittrisoi&^fTgT-oi&se#gi# 

ob# &X'$>z,frh^ m^.n<omm<r>!RMftmx<om.^ 



(5) 4f ^ 2003-184613 

[0 0 13] fliO^ftftgffifMfcti, mfaB* 3 fl^Bf 

^tv^lliSA^gtcgloa^Tlwi^OmrlllWS^S 

^jtT-MiB^A^g^i^-r- 1 t,zx *) m&mmnm: 
/o [0014] ^xmftw&tii^&ii, mmnmv)^® 

®.XLtzm&m:X'&zmw.AM®s*'j>%< a tmsc« 

20 [0015] - hVf y ^ttjEfiJtm#Si±> ItT 

IB* 4 Sf^Bf * N aWffig 5 Sf5cB#* ± <9 ^«0B#*t? 

* o r mri b^« co ^-m <r> i^^fg t- n -t z> #b# 
«fc n «r«o * 6 ^b* * ct, friB*ai $ iitzm-j&wmm- 
ttm%mta^titznm.xmMAti,zm^-xmny < 

[0 0 1 6] 0ijx.if N mtmmzixtzn'&mmn&tm 
uma^Mznm.xm^-s.t<7)mti. mgw^ftmiz 

^ABfl-fito^t, znmiAjjmt-t&itMmfr 

30 hn-7 t ^rfflv^c:tT-, mmn<0&JF 

o 

[0 0 1 7] IESi^i£lt*irta^|£l±. mrfB*2^ 
B# S.tffltrIB* 6 3f5tB# jft J: l? ffec0B# o TfrlB 

^co^lHlom^Tg^^l-^iS^K^Bfi *)M<r>m 

7Sf^B#*{CT, frfB»tU$^^«iESIr^#i«WS5rHlr 
fE#ffi $ fttzB^y A - hVN-y ^ ItlEtt-C-MjE-f -5. i t 

40 [0 0 18] LTx ^l«»tJg^Sl±, «frfB*7^f 
^B#*J; ^^OBfi-CaboTSirlB^fS^^lIcOiS^ffS 
(-^-T^IS^;#K#B#J: t)U<7)*8^B#*lCT, mTlB 

B#"5t»t#g^^ L^iE*m ? ittziEm.<r>mnmmM<7> 
[001 9] m 1 m&mmtm® mw.it. \:x±.<r>®m* 

<o ® o ttr 0 <o m. t ; a « t & <r> i§ ^ ^ ^- £ |ej # 

50 frr&) ^it^^L^ittc^-r^.i t^r* 
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9 

[0 0 2 0] -co*§£\ ±fem«s#ps#ts««aisa 

[0 0 2 1 ] Ztiizztil^ HSMwaiERSRui&UTSE 

ft-r * *s w**aa f #* s it 4 a f h «MB»*Ht*«*je $ 

X&2> 0 

[0 0 2 2] J: »> tftfilli:*^* t , 7M&H#**ft 
it*WK^C©04jSoiR^Slc*j-i--5.MiE«r**#i*if 

at, RISCtt«)|B|tt*OIR»lTgO — 0*O«Hffe» 

*o«*MTe« t - & it ^ ^ ai»»ft»* * * m * e 

[0 0 2 3] BP*>, ?S«fH***Jt(b¥ftl2* **« 

«fiai-*t LxmiEmmM^mi<omm s mm * it* t 

SC* KfMl Lx^tzt^fflz it & ^«#tt»ao 9 *> 
o«SC*^5!|«i-*«»C5*t*»?», Srfcfc (BP*,, «V 

[0 0 2 4] %«f*#*ft*ffi¥R(±, 1lrtE*t*tf>ffi« 

ttaofls&ifreit fc is tt 4 iKrolfiftfif* 4 
oratt^ois^ a&-c* o t [witt^o«R»,=ff go— u 

^Of^ffgf £ tt 4 £XSfttf* a * jfu -t z> o 

[0 0 2 5] BP*,, *^ft«a#flb#l3:<i, £*IR£C 

* < : ft* t r v >tz *«**#»4 <o •? *» <n »= »s -t 

[0 0 2 6] -J-LT, ttE*jEtt&fl-i*ftra*fI]¥8: 



(6) #n 2 0 0 3 - 1 8 4 6 1 3 

10 

ira * ii-s^fi t ttE?a«m#*a*ffl^ft<= <t t) 

M-th £ it^raMfgcOflirllODR^ffg^T-feo T4-EOPR 

scfTe* i- * it 4 Tiift#tto«fto -9 *, o 

<oWL^tr g t ; & v » T m I c "R A $ it 4 Bftt t <o 

[0027] bp*,, mtmjEmmnm^&nta^wt^ 

it& trfLfc*JtojSM*i*itfto« 
<On *.fRAa%^##i"«i t4< ««t=iftASii*53', 

a cK^n <oi®^f gfr c ±j tt 4 § it^?-«ii*##3SF 

[0028] i/j, mrls*iRA^#a*m¥a:f±, «rie 

o *> o m m <r> a u a v » r ^;fg u «r 
A^it7tB«-s, air, iurEit«fl4t3»*imi#gk»cj: 
sit^i^^siom^ laioiR^Taf^*, o twei 

«*:«A LfcttE*«RA*&tt***ffi1-4 ■£ 9 
it4 0 

[0029] bp*>, sjE*©A^#4*aj#a<±, mm 
t;®A$it4^t, ^riiio^flatjoig^o^wt^ 

*oj^#<7)9 *>^;0(c®A?it4^i:o^p^, ^triiois 

*Cfre»c*v»r*R»-iRAS*tfe«AiKfl-*i: LTfffl 
-T4o 

[0030] i<7)±9 tc-fttlf, «*##*fi**#ig $ it 
40 TWlEmBMmMm&WliiZitZcDT-, eRA^So^ 

$ it* £ t X\ HIBLA«»*** 
**JSA<*i6'bit4 0T-, ®A$it7t:^<0jg^JS.^ 

[0 0 3 1] *^UJ:41tfeOS^tC#4F«9^B§0^ 
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t, HAttOiREIOiftjMTSt(ro*BRO*!} 
v» r OiR^ff filtt U * It * * £ o 

[0 0 3 2] — ^ ft2&&*tt*ffl1Ii§l1t<±x urie^ 

•fZ (1fiE«r«M4iHi«*JtaJi-**Stt*-»fc) ^ffl 

»St> il}BO«^!fSU*t-t-41tjEiWj!8«-*i*»i:t: 
fl#**«r^aB"t-4o £Ott#, ^fflB«-#«fi(±H!TlI 

[0 0 3 3] ■£ Lt, *2«M3-iftf*i«|fl|fSft(i v *@ 

^figM t £ tt 4 *E^»l*8tttt»* t . »c*r*v» rut 

0O^ffS^^tt^Bfl-Oia/F:jS.^-{;fc:.i:^tt (BP 

'<-/^1f]E**cJ:or*|jEiMriR3lW««*1tjE-r*o £1 
[0 0 3 4] J: ij AttWuaS"** t , & 2 ftMEHftftftM 

[0 0 3 5] ZIGSKlHmmtii, iUMU 9*0* 



(7) #13 2003-184613 

72 

nertJSHM oaiBRStS * . 3& 

[0 0 3 6] 7flRA24l**tb¥ft(i« #3eO*«o 
St- J: 9?H£*t*:nJflli»r£l*jSJ: >) ft lt 

;o saiEMii iKrfBrt&$^oiR$tay-j3Ct4^;o3£ 
Wl i ■=£ t-'ML L fcSg** t* A- 1 C^»TJtHJtS „ BP 

■e- o «*ht a k & v » t n#ttg! <b m ^ t im-r 

«#^*B#lZj3tt4 W^CfSOIRAS^fi^^jffli-^o 

[0037] itjE«r*ft*wi«»j|cta¥Sii, Sfrie^ i w 

jM*R (i*o*v » -cuts B$C« co^-E oqR^ff SfR 

Sett KiW t ? it* *R»*r* ft^ «|^K*S»* Srlta 

[oo3 8] it:, *iEfr«wis#t*»ai#S(i, irie 
^ois^T , ;K;x'eeffl-r-s#*^t^^5r«rfB^a?tR 

II OPRSUTgt::** L i«*i-r-< # <SOi»#tir-* 4 ffliE mT 

Tpmra tc«RA $ tv^ ^w-g t ra^firofrisiofR^a 

f^T* * o r 4-E o«K^^tS ttr U iJ tt 4 ^iffl $ iitz M&tt 

40 [0 0 3 9] ^aj^###*Jtffi*a(±, HtrlE» 2 j?rjE 

-2»^#P!fl#* J: <o front* -cwmriaoiRAfTe 

B^fSOml^ ilO^^f g^T-* o TfJHO^ffSBlr 
50 «-t*MjEfr^«-i»#)-Si:H^o*v^T, ^ig<Ofrll<0 
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iR&ff s&r-ab o r 4-11 ons jtw? m m iz *> it & utTE^i 

[0 0 4 0] *>SA^l:«ai¥ai±, BtlE^«OBulU 
Ja.# m #B# C0*^<0 IR A£ft* X*> £ A£^;K £ fir 
») f£<0 B# jft T- * Z frh , jR« COM m <F> iR^ff S t? <7) % 

* t)v t \z x o riEiti-** <b 0 

[0 0 4 1] *B»#*g*ttl#Sl±, *IB»4»fSg«F 

wm*r)i>izxmm?zttm?$tn'sm*m%ti5<7>m® 
com.^7mizH-r^%^m^w<omm.x^azm^^ 

flltf^t, ra^fSOiilrlloqS^/fTflt-tt Latent 

[0042] «s»7-f-hv<-/^njE*jna^g:tt, str 

te* 3 mim jflc, szraE* 5 arawpj* 1 ■) ^<t>b# *t- 

ftm&X'&^x^mcom^.irmmizjsifz, mm&ttms. 
[0043] bp*,, lirEJtmsnfe^aiia^M***!*^ 

«#»*«*«ASA** Rift Lfcttt?* gJIfi 

s-r 4 j: -5 eg*, if, jt^m^sw 
nit. mmm-y 4 - fv<? ^MisiiB^ig^jsj}-* 

[0 0 4 4] JEm««-i«ltl:#ai¥gl±, tfrE* 2 Bf £ 
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14 

7mfem#.izx, lllEgaiSftfcH^ffio^iioiRStfT 
8UitUP»#i-^^1fjE«r^«-i!ti««rii(rfESffi§fL^ 

* IE* o«S»ift|** * * Hi i- 4 o 

[0 0 4 5] •?■ Lt N «fHmt»^#att, «rE»7»f 
5gR#.£ J: ») ^BfAT-^oTfrE^ttO^llOiSMffS 
IC^i-^i!&^:#^#B#J: 19 MO* 8 ^b#*i;thuEB 

[0046] »2^iR-ift*tfi«ij^«gi±, ^ojaa* 

[0 0 4 7] 4iJ % _hE* 1 v RVm 2 ^«-**fl:$IJ«l 
HS<7)^*t(c^v»-ci, ±E*8 0Sf5eB#^li> &1&IZ 

t:iiRA£*l&CDlZg-t-£B#|BJfc, <7)fD<7?B#^7f It, RR^C 
[0 0 4 8] 

*o Bill, *l§^<7)* 1 *Jtf$]K^#-5^«-iftl>fi*I| 
[0 0 4 9] i <0rt*»tg|ig 1 0 li, -> >; >y7D7?, 

t>v>; >y-ruv 0 t, ->v >-f7D y ^gp2 0 

0_t $ tt^, -> 'J > ^ y KSP 3 0 t , -> >; > 

40 t4 0t, ->•; >^^n-y ^g|52 Qfrh<F>ffiif**9\-M 
lzWL&-tZ>tztb<7>Vt%3hWL5 0 tS-f-A.TV^o 
[0 0 5 0] v V > y ? g& 2 0 (i, > 'J > ^ 2 

1 , b*^ h > 2 2 , 3ynyK2 3, Rtf? y > 9 ft 2 
4 £-£-A,TV>.& 0 tf^. h >• 2 2 llv'J >^2 1 rt^atS 
i&L. kT^ h>2 20afSi&3& s ^>n y K2 3 ifrl-X 
9 V >?m2 4 t;f£it$tt, Ztl\,Z£t)\s\try>7&2 
4j)mfc-?2> i. 1 Ciotv^o v'J >^2 1 t t:'X h 

125 

50 [0 0 5 1] v"J>^A7 K* 3 0 l±. XftftS 2 5 IC« 
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#3 2, «13C#3 2 £IE!H-£'f /r-^^Ayt7 h 

5"f * >^fi3 3 07^fax-^ 3 3 a, «12 
5 K*»L h 3 4, m%.#~ h 3 4 

£#Wt#3 5, #^#3 5 S:Iftni*7-^ h^A 
*>^7F36, ^'X-fvifS 7, &k.-f?rz 7 K-^x. 

[0 0 5 2] ift^*£ 4 0 ii, JR$v*°- h 3 1 CH L 
ra«5t#- F 3 1 t t 4 HK^iiKSrf^^^ "f >-r — 

^aKOSPBfB»€:prgEi:1-^xny b;u#4 3. X 

4 3 a, ^7-J^> hn-jl/;\>7 (J^T> TS 
CVJ t^Dfi-^o ) 4 4, atfSCVT^fax-^ 
4 4a ^iitv^o 20 
[0 0 5 3] DC^-^*<bft4XD7 f^r^f a 
^-^4 3a(i, »J6"T 4*^*0«l*« 7 0 ^aflc-r * 

■flETAt**#xt>*L4fc, *B^ny h^#HJSTA** 
IS^ny f;v#HKTAtt 9 tixn-y h 4 

3 SrEKi"^ J: 9 CioTv^o 

[0 0 5 4] DC^t-^^i^SCVT^fai-^ 

4 4 art, «A««HkS7 0*?>IE»«*«rft»t, fltE 
TsU y b;u#4 3 «£ I) ^TSETirfiE'f 3 9 J: 

Z>tz#><7)S CV4 4 SrSKEffiSfi-^ J: -5 i:4otv^ 0 
[0 0 5 5] 81513(8; 5 0 li, h 3 4 C1I L 

K5 1 i:«t?^:x^v f -^ h;^75 2. 

(=7G*J1E«1I) 5 3«r«x.t>** 0 

[0 0 5 6] ->5\ :oy^rAli, M^77n- 
6 1 , n^uS-fc>^6 2. ^EE-tv* (^ny 
h^#±«E*-b>f) 6 3, Xn<^Wvv3>"t 40 
>f 64, SCV^JS-b>-^6 5, *A^y->3 >-fc>* 
6 6, i>7>^^vv3 6 7, 7faS-fc>-*6 

[0 0 5 7] x77n-^-H 1 l±. SE^MEI-e* 

^It*S&6 1 a t. tffllS*tfc«*8t*UI&i:fc«£EVg 50 



#H8 2 003-184613 
lalt, H^ffltftBffli£ifc6 1 a 1 £«riB«-§-ftL31 

§P6 i btca«rL-c«i*-r**#- ha 6 1 a 2 fc, in 

&Mt&ijL 61a3t, R»Dftfflffitfl:6 1 a 3 

£llirffiM^&313P6 1 b(:a»LT«^tit#- h$f> 
6 1 a 4 t £«x.Tv>£o <t"f-fiL3I$E 6 1 b (i, KttiS 
fHlflffl3Sfct6 1 a 1 tJn«Lffl«fit6 1 a 3 <hTiff££*l 

W-»ffl«tfc6 1 a 1 <hiD^fflSJ?t6 1 a 3 i:<7)SSi^ 

n^mmmmis 1 a 3 cm 

77n-^-nioaiivg^ tw**LfciRXffi«a 
n > ««»]«*« 7 o imm 4 ^H«*?uj8i-* :ti: 

[0 0 5 8] IR^i&-fc > 6 2 ti, x77n-^-^6 

tftffiU K^aft7HAS:*-t«-^S:ffi*-r&J:-9U&o 
tv^o *5WE-fc>"9-6 3 ti, y f^#4 3 
OfftJ (EP*>. Tv^SE) Sr^aiL. xn>y h ;p#±flEff 

;wfyy 3 y4r>f 6 4(i, Xn7h^#4 3 0BSi 
ftlBU *n«y b^#B«TA4:*i-fi-^S:ai^i-* 
i:^otv^ 0 SCV|aR-b>-^6 5<i, SCV44C0S 

S^r^aiL. SCVRIK^ivS:*-*-«-»*ffi*-j-4J:-9 
i:iot^o *A^y v a >-tr>*^6 6 ii, <i 
n^yt7f^9 0 4 EKE-f^ftU (IP*>, 
12 4^18 0° -oo^xitf^ 

ff-^- (G2flt) ^4tU^:io0^ 0 

^#v # va >-t>-^6 7(i, ^7>^i24* f 10° ® 

^aNE^*-r 0 *ia-t>^6 si*, nmwtwi 

-^5 3 C«At4»^ toK*a*t»|lit*C t 

*^^8 2 0»^»Sr^aiU B7^*^m 
»f^»AccpS:*-rfi-^*a*-r* J: 9 Ciorv^o 

[0 0 5 9] ^W»8l7 0li, Svnz/UfgS? 
n£CPU7 K CPU 7 l^Hfftl,yn^7A % v- 
(;k^7 7 7 p f-7'JK 77^) , SSSfc**^ 
a6iettL/cROM7 2 , C P U 7 1 ^^KUJEd Ctf- 
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17 

sgT-f- 9 zfem-tz tti> urate** Ltzr*- 9 

rtSIir2*iTv>£p B l&f£#^&^ y 9T v 7*RAM7 

frht£h-?4 9uuy\£z2. — ?X~$>Z> 0 J > 9 — y jl- 
X 7 5ii. BjfB-b>^6 1-69, 81 tmmZti, C 
PU7 lCt>t6 1-6 9, 8 1 ^<bOf§-3§-Srgtj|&-r 

^tttu, i5icpu7i^/Ti:^i:tpr«t^>f 

[0060] *tc, ±u<r>£oizmi&2titzmfflmmiz 
itt^-r^o jfliTuat^iaatt^ cpu7 i^n^7 

[0 0 6 1 ] (j&ttftftttf i Oft5c*ftO«S) :o<j: 

«) «#3 2^ ^co^ffSu^v^rra^fL^ 
jn;# 3 2 A*Bi #«K i- ^fi~ & b# jS k is v > -c ra^US ft u 

#flUii5V>TU\ *#t»T«F««:. IftW^Ot^ 
±?E*«r7 5° ?7>?T>lf)l> (WT> fBTDC 7 5° 

CAJ tmi~o %<n?y >?r >^;K:o^-ct^tt;g 

P*B£#fgLT, BTDC7 5° CAO^ftJ: $ tUTOBf *H 
[0 0 6 2] «5t#BB#«POiR«*E* (BP*>. 

ti> "R5t#H#B#0*n*y h^HKSr^aPI -*5eL. 

jR*KLfwdt*«r^aBL. TSBftl IzmLtzX 7 40 
^ML fciRAffiSt*KLf wd £ .x > v > OSfi^i (CIS £ 

raiift5g* a «s«itAbyFref -cssr*-* - 1 -cfi 

Uc, «S»7-f-Ky<y^lfjE*Ffb*ai**A. MIE 
«T*RftiJt*«:FibS:«#7-f- hv<* ^MiEfiFfbdJ: *9 
»jELTIEaoi8fl.iJttt«fiS:*^-So »»7-f-K/< 
^^MiEiFfbJi, »U»Jti-* J: ? iz^ «rHloK5ttf 



2003-184613 
[0 0 6 3 ] 

[&1] fi = KLfwd/AbyFref + Ffb= Fib + Ffb 
[0 0 6 4] (AftttfltA - flsffl) ttT, ±IBft 1 

ssuspsfii*. mm-?* vtm-e&zmsizTFLtzXn 

If»^n y h ;u#n v v ? A K «t 0 fir 

A^f^A4, gS^JtK5g^gA5, 5^16 
[0 0 6 5] (m^fflffl X n y h ;u#u v y 9 t ST*©J 

1 Cov^RWtio 

[0 0 6 6] ST-SiJffllX n *y h ;v^n v -^Alli, 5fc 
1*. iS#^ffiATt («x.lf, 8 msec) OigigftUT * -tr 

cpSriSii^, a^^/iT^-b;Hlkft*Aocpi:0 7OT 
^-h^Sf^iAccptg^^n-y h^#HJSTAacci:<0|H 

^STAacc?:BI8 0^-r A^-v- h^L^J:^:> »f 
y h^#aftTAacc*B«^n^ h ;V#P3ftTAt fc LTI^ 

a^B#PBiTD(i, *w^i5v»Ti±— sgo^w-e*s 

ft2 7 0° CA) ^fttEli£-r^>O^Si-^B#raT270i:-f 

[0 0 6 7] ti5T\ t^ifflixn^f^ny-^ 
A H^iS^D7 h/^BJSTAtarxny 

4 3 <7>ft14& <t V) % ^(gcox n y h ^#ra«TA<±, 
WIMtoTIS^n-; b^#BBftTAtUiHS6i" 
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[0 0 6 81 
[St2] 

TAest (k+1) = TAest (k) + A Tt • f (TAt(k), TAest(k)) 

[0 0 6 9] $5:2 li&v^T. TAest (k+1 ) 14 4iU Oi|r#* 

>f < ^^u^v^TjjfTtu^ffl • lists ti&^aj* n y h 

^#BBRTAest-e*i3, TAt(k)l44*EIoaut*'f < >^ 
Aest(k)(4^1I<D3[iJ:*>f ^ > Vlz&^rm^m - It 70 

^SfLTV^-fttfO^ifflXn y h ;V#^JSTAest (HP 

h;i/#HJSTAest) T-** 0 Sfc. BB£fc f (TAt 
(k), TAest (k)) 14. HI 9 iZTjk LfzXo lZ y TAt (k) b TAes 
t (k) t Of A TA ( =TAt (k) -TAest (k) ) tf± & v ^± S 
HI*4:*H» (ATAUH LT*««*Pi-^H& f ) T* 

[0 0 7 0] ioi^c, I?MSpxn7 
Ml (CPU7 1) (4, ^ati^'f 
B#fflTDf£oBffi?xny h ;p*Na*TAt 20 

11^7 h/l^HKTAtfcTW^n? h ^HHJgTAest 
Sr. »*jft^6^B»lllffiiUWl&S*fc»"eRAM7 3 

[0 0 7 1 ] <J&l«Affi*l*-f* 

St* 1 1£ it « t T*Mfc t fc^jic ^ ^ 

#^STAact) tc^v^T*^^> 0 ±EX n y h^f^ 

M2. R^#^t>M3, «jK» j eT r ^M4, 

[0 0 7 2] ^J-Cii. Xn*y h ;u-=8t-VHVI2. 40 

f^f^M3, RS(f*7'^M4, atWR5C# j e7 r 
5CJ:f) H^O^A^iKLact £ & ^ -tt 

kliMi:, MM^WI^IWOttHOR^auijitaRjK 

#H^^D7 b^#ra*TAact. mmwAiffiM 
<?>ift®<r>m%ftm K&ifz K#ffl#Bi<7)iix > v > m 

ftSKELfcf--' 7>) 3U4tW**;Hv>T*|gOiftA£ 
[0 0 7 3] <i2KA^^A4 >i 1 KA^ 50 
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^t^UA 4 (4, » 1 qRA^-tr^A 3 ^A,-Cv>&£ 

)\sM20, K^#^t*;um30. flR^S^ -r';U M40, RO^S 
^#^^M50£«xTV>T, ^fc < ^ffllfilJ* n 
■y h^f^Ml U4 • tL^^jfflx n v 

b ^#HftTAestU*v^Tra«»«lt*;fSO^BOiR^; 

ffeu^tt^iR^#M#B#<o®x^s (^wra^c 

S) KLfwdSrf SO • It^-r^o ±IE^n7 H;1-^t';H42 

[0 0 7 4] £J3, tl^f^ASli, 
ttO^SOK^^euistt^iR^C^PB^NFO^iHxn ^ 

^ft*K*#H*B$0|tai>v*>IIIteiSa[NE. St^-r- 

[0075] < § m^m&m^&A 5 > g «^jts 

NE, S^SS^n-y h^^JSTAtf i:^oVtgS^ 
*SltAbyFref*ft5e"*"&*S-e**o -Ogffi^JtAby 
Frefii. «x.tf. rt*«l«Oia««-TabU45V^r«. # 

[0 0 7 6] <«St**5E¥aA6>ia5^LfePMt 
lft€¥SA 6 14, * 1 tA^^f^A 3 kZt *) 

StL7^#56^«0^llOlR^tTa^i3tt^ia^#»#^F 

0*«A^C*KLact, m 2 « Affi5C* 7*^ A 4 Hi 

ftai $ *tfc ra#5esc«o4*H oRftfrSK * f t ^> 

ftA5HJ:») ft^S^fcB||{S*SJtAbYFref*il»v^ 

6(±. n 6 (oWLUxmitttzmm^znmi^L tz±n 

^?«!K«i»»**tB#SA51i:. *iEilf««-i«ftr» 
(«*W»**'7 ,r A') A52t. H£4MM4SIK 

;u) A54k:, BM y -f-K/t^^ «iE*#aj#g:A55 

^> *mi*lt**ia¥« (iE^»PRStfi#aj^S) A 
562:S:«x.T^* 0 JUT, IfitWlftgfaA 6 

[0 0 7 7] (^ffl^S^#S*m*gA51) 
«»*»a*«A5H4. S2tA^f>A4ta») 

#H#^FO^aOKA^aKLfwdS-. SIR^^itR^# 
SA5CJ: ")**^ftfcB«ffl»JtAbyFref"T?R-t-& (K 
Lfwd/AbyFref ) ZtlZ±*)^ T «dZ««m*Fcfwd t * 
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«OfflRJfc*l*£«JttoyFreft-r4fcAU, mftfc 

[0 0 7 8] (1fjE«r*»»*»t»JHB#a 
^f'H A52) M!Elt«*WI*f**tB^ftA52tt, 

it 4 »iE«r «ft**t*F i b (k) £ 3? & "T & ? 13: T- ab & <, 
[0 0 7 9] ;;t% lWSE«S»*»*-f A'OjK-t-f^H 

ov^TifeB^-r^. b, 4*se»«w«@«>«jKfi : ga-e*o 

(kh H5C«<0«R^#u#*LTV^ b^mZtiZ^ffl 
/tfr-fjimitmt.&lwi (k), iRfitf- h-N<7>M#f 

Fib(k)o«fl.*iJM*Ljfcfc #, H&ffil-iRA$*v£M$- 
SFinii, TfE&3-C*$*L£ 0 
[0 0 8 0] 

[ft 3] Fin=(1-Rpi-Rvi)-Fib(k)+(1-Ppi)-fv»pi (k)+(1- 
Pvi) -fwvi (k) 

[0 0 8 1] fct, 4fc£&tto+H«>«UMT8(::*sv> 
T^?ffl-£-5^fiFcf wd* f ra#5t^« U « A S *i 4 * 
K (i, JiE^MFi n*^»J2>5?*S»»Fcf«id t * L v> b 
fiv>T. MIE«r^l«i*fiFib(k)«r*«e)iL(f «fc <, it# 

[0 0 8 2] 

[&4] Fib(k)= (Fcfwd-(1-Ppi)-fv»pi(k)-(1-Pvi)-fwv 
i(k)) /(1-Rpi-Rvi) 

[0 0 8 3] *|jEl»*S«-i«j«jmj#aA52{±. ^«(R 

KSTAest) , "&5C#HB#«0^ffl$;h,-&i>->*>@|e8 
"K A^»KLf wd# ili -i- > v > H Sag &NE £ flj v * X 

Thrill® A^*KLfvwd#aiB#<7>^#^H^ -f 5 > 

*t<b t±lE»4 t *fflv»TlijE«r«MWit»Fib(k) ** 

[0 0 8 4] «jEmr**f(-i«ltfi#ai#SA52(±, 
Fib(k+1)<7)?'g#lcffixT, |Bl^®^4-[l<0©^^fg^ 
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u #* l r v » * t ^« $ n ^ ? an .i? - h tmumt % u, 

pi (k+iK RU f raA«o4-iI<7)'E«ffS^T-*or^ii 

^ an $ tt ^ ^ $9 / x- ;i/ r«»ft»* * f wv i <k+i ) $• N Tie 

[0 0 8 5] 

[&5] fwpi(k+1) = Ppi -fwpi(k)+Rpi • Fib(k) 
[0 0 8 6] 

70 [8fc6] fvwi(k+1) = Pvi • fwvi(k)+Rvi • Fib(k) 

[0087] m&&tm*xto¥fstAS3) x&mam 

»*iB¥gA53(±, »1IRA4H*7'*A3»:J:I)** 

#B*0*iftA£*C*ICLact** B A 5 
(- i ^^^ttTv^cl^^ifcAbyFrefe^-f-l) (KLa 
ct/AbyFref ) £ b Hi *) „ ra^SSH&OiftiaoigiStfT 
g U i5 v » T^Jt «r § «2£^JtAbyFref tfj/;* {C^> 

20 [0088] (*KA**iR-fi#ai#g: (m^mmm^r 

;u) A54) *iSA^»4*i±i^aA54(i. 
»:*#L/sj»*K fiP*,mrlilOiEMo»i«|+*f i (k-1) 

*t -cab 4 A^fiFcest i $.#>2>^&X~*> 

5(? [0089] >r m^mmm^^^iz^xum't 
^^-h^iR-##as:fwp(k-i). mzm<D9t&mzttm 

[0 0 9 0] 

1^:7] fwp(k) = Pp • fwp(k-1)+Rp • f j (k-1) 
[0 0 9 1 ] 

[S5: 8] fwv(k) = Pv • fwv(k-1)+Rv • f j (k-1) 

[0 0 9 2] &oT> WJgftttOHrHORlKfTStC^V) 

50 [0 0 9 3] 
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[85:9] Fcest = fi(k-l) - (fwp(k)-fwp(k-l)) - (f 
wv(k)-fwv(k-D) 

[0094] mxmftmx&^WLA&i*. ®st 

^ >*vr (lit, *iRX^»*KUct# 

[0 0 9 5] («fl-"7<-K/<y^HiEa:J|[ai#aA5 
5) «fl--7-f-K/<y^*jE*J|[ffl*RA55tt, ^5e^ 

'JZ^^iFcactfcH^AB^iFcestOMJ . BP*>, « 
A«fefl-*RMFcerr(k)t:|fev^T, 4 - K/<y 

JE*Ffb(k)4r**&#a^** 0 M7^K/( 7 ^I 
jEi*ffi^SA55ii. ^Wi&^Tfi, P I (Jttffl • « 
n> hn-7t**^ KA^gMMFcerr(k)SrT 

IfiSfc l- 0 J: Q ktti:, * - K/< y 

IEiFfb(k)^Tie^l K R OTHER 1 2 J~ 
&o TEftl 1> arTFIB&l 2 K#lt*SumR»rrtiJR 
A«»l:«l6Fc»rrO»flHl"C**o «SfcKp> RtfffiftK 

[0 0 9 6] 

[&1 0] Fee rr(k)=Fcact- Fcest 
[0 0 9 7] 

[Si 1] Ffb(k)=Kp • Fcerr(k)+Ki • SumFcer r (k-1) 
[0 0 9 8] 

[Si 2] SumFcerr(k)=SumFcerr(k-l)+Fcerr(k) 

[0099] (*s»*i«:»flj*a A56) «fti**t*Jt 

ffi#B:A56WU ±IBOi^tl**fc1iiE«ti^i«#t»Fi 
b(k) im&7 J ~ hv< y ^ffiiESFfb(k) tflE L 

4#5g*tto^iaojEa«»i»w»fi(k)t*2e>*^ 

a-e** 0 ±EScl tFJCTSEftl 3lZm 

LfzXo *KE«r«fl-i»«»Fib(k) fc*»-7 -f - K'< 
* ^MiElffb(k)lnixfctt*jEa«»iJlirt:f i (k) t L 

XJUfr&o 
[0 10 0] 

[&13] fi(k)=Fib(k)+Ffb(k) 

[oioi] ±K*j**ft56¥«A 6 

< < >yh zmTfi Ltzm i o t^wL%&bm.m-?2>o 
fti*. ^Ho^ffeoiR«ffeAuwi-*«»ijt»A 
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*oT^0OiR*fTeA(c*ti-4«Sl#H#^A «t «5 t 
ffiAi:^LTMi«|fAi:J: 0«»*ft»-T4»£\ 

[0 10 2] >k^X\ WIS* 3 W5e«f * -t 9»OB»jftT 

b#a i «}«ro»f^jS-c***4»f5e^«ur, n#5? 

70 A 53*1 J: *) Kcffi $ ft£||iRA£SlfiKLac 

^tLTV^^#iT**^>^^5H-fiFc 
act^Jb£;M& 0 

[0 10 3] fit, 4 fc lsIOiR5tfi : gAU*ti-*iR5l# 
*ft«fi(k-l)*ffl«F^) J: i) t^OSSSf^i: 

fi(k-l)U*^rj|:ffiSft&o 
[0 10 4] CO*4Br5e^«, RVJUSWSfeWFjft-t ») 

f£ o ft* xi> o r ^ HI <r> m A iz *t 1- £ is 9t # PB # 

iEs*tti*SA55tz x lo % mm&ztitzn<&mm®-m 

Fcact t BtrSe»tfc5 S tLfeHKX«SiH-*Fcest t iZ^^X 
BW-y i - Y^ y ^«jEgFfb(k)^Sffi$ti^>o 
[0 10 5] *F^«O^EioiR^ffgAUW-t 

*«iR#w#WAJ:9«ro*i»f5e^«uT, ^mw.x 

30 ^»#ai^S A 4i:i0, R*tto^HOK»ff 8 A 

KLfwd***ffiS*x*o *l»f5E^««i. ^i^KaffS 
Ai;ttt4««#B#i»A -t 0«ro«F*-c*tLtf. 

-e**«it^BO«*t#(H#*AH 

[0 10 6] ifc. *l»fJ6l»jftJ:9IIOB»jftt?*oT 
«T iB^afiS O <7) iR^fjg a {Z it-T 2> nRM# ffl #B# A i: 

S21ZX HJfe^Sll©A^»KLfwdU^o*v^T^tt 

MjE«r**«-*lt»Fib(k)*^a$tL-6 0 ^1^ 
B#*. R0 f *2»fSg«F*tt. # 3 - * 5 0f 56Wp-A J: 0 

[0 10 7] fit, mm 2 5eB#*. S^mrfB^6 

«m*j«tfffi#«A56K:J: IK «WBIHas*Lfc1t 
50 JEmr^#*#J"fiFib(k)^mrfB#ai ? titzM&7 < - 
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ffW. AiztiL i*t#fi- £ -< # IEmo»4iS*f if i (k) 
&ftgAUitti-&iRA#BJ#ll#A J: 0«r<O«F*-C**» 

[0 10 8] ±mLtzmi^LX^^r f ^A3, 

H 5 USSLfc Hi iR AS^t^ A 3 (i-=e-r^ 

M2-M5mtv^ 0 f2iRA^ : e7'^A4li, 

-M50«-g7^TM,>-t\ « 1 ■RAS^t'JI/ A 3 fc fiffiffl 
(AZrt*) '*^J* £ 0 f£oT. JJL 



mt = ct( e 0At( e t)p a 



/ *+i 

Y 2/cRTa 



[0 111] Jifexn v h;i^r-*;HV[2 £IEj& 

LtlBRl 40ifflafii:ov»rRflt4o ^i, * 
uy b;i^4 3 0±«<^Bn»rffi»*Au, ffiSWME*^ 

«4 1 ORJP»fffi»*Ad. x 

n y h^aifi^ffifimtii, TEftl 5T*gE£*L& 0 & 

[0 112] 

[S 1 5 ] mt =Ad • p d • vd= Au * ^ u • vu 30 
[0 113] — IBx^^^-ii, ^$W>»**m 
fci-^t. XU7F^#4 30±gT'ni'vu 2 /2T^ 
*K xn y Y)Vft4 3 Sra«i"*»»fTTn • vcP/2-C*> 
&o Aft*. Rl-x^/i^-MU xn<y Mi^4 3 0±SET* 
m-Cp-TirC**). xn y h;i/#4 3 *aai-**Bf-em 
■Cp •TdTr£>£o t£oT. x^/l^-flMfHijUJ: »K T 
fESl 6#*WbtL& 0 Tuiixn 7 J>;w<;uy±iE 
O^MiSS. Tdiixn y h ;u/<;urTSEo^iaft. Cp 

[0114] 40 
[ftl 6] 

m ■ vu 2 /2 -hm • Cp • Tu=m • vd 2 / 2 +m • Cp * Td 

[0 115] tZ*>X\ tt»*fiAttTE»l 7. JtfBfe 
Jt/cttTiSSl 8, v>f ■V-OH«(iTIB»l 9T*^$ 

Si 7 -Si 9 <fc «9Cp • TJiTfES2 0Oi 
O^SStL^o Pfi5i#:cOjE£K ,*JiM#<7>* 

JS. Hi^frOiftK. RtijH#5E$U Cvl±£$Jtft-e* 

O o 

[0 116] 

[tl7]P= r R-T 50 
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♦ AS^f^A 4 Cov^iif 1 ©A^C^t^UA 3 fc 
[0 10 9] (*n*y h;p^E7^;nvi2) y h/i^tr* 
y h^aa^ilg) mt*. i^^^-«ffH9. a»4 

*S 0 TEftMU^t, Ct Ut) (i*n«yMi># 

ngjSflt (=ta) ujeur3Effci-*a*«a. At uo 

10 I4xn >y Mv#ggjg0t (=TA)UJ6i:Tj£fti"4^ny 
h^HPffiflf 0R5K«4 lOiPlS) . PafiX u*y h 

©rt^fia, mi«#se». Rtf*i±jtaut mr. 

[0 110] 
[Si 4] 



/c+1 



Pm 
Pa 



1 



K+^ 



[0 117] 

[S 1 8 ] * =Cp/Cv 

[0 118] 

[Si 9] Cp=Cv + R 

[0 119] 

[S2 0]Cp-T= \k/{k-\)\ -(P//>) 

[0 12 0] _t|BS2 0<Dm%*m^X±M^*)V*?~ 

fr&o PufiJ^n^y h;u#4 3±ao^ftl±*. 

Pdi±xn*y h;w#4 3 0T«0^5CEE» (BP*>. «5t* 
J±2jPm) t*i^o 
[0 12 1] 

[S2 11VU2/2+ U/(«-1)| ■(Pu/^>u)=vd 2 / 
2+ |jc/(jc-1)| -(Pd/^d) 

[0 12 2] fit, y h;u#4 3<7>ftEffi±SiSr# 

^*^<±ISS2 1 (4TISS2 2 U#§«x.e>^ 0 
[0 12 3] 

[S2 2] U/U-l)| •(Pu/ / >u)=vd 2 /2 + U/ 

-(Pd//>d) 

[0124] a»*tcov^rEaE-r*o wamAu 

?rPd, BfB»AuO»5^fcBfB»AdC0SC*tO|IBS:oiC 
HSSttfc^HO^JE^jSrPtaeanfc-r^i:, TIBS 2 
3^W^tt^ 0 

[0 12 5] 

[S2 3] ^d-vcP-Ad- / ou-vu 2 -Au=Pu-Au-Pd-Ad+Pm 
ean- (Ad— Au) 
[0 12 6] ±ffiS2 3 T% Au=oo, vu= 0 i^^-f^ 
TIBS 2 4ffifebtL2><nX^ |^S2 4 t JiI£S2 3 
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[0 12 7] 

[Sfc 2 4] Pmean=Pu 

[0 12 8] 
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* [ft 2 5] ^d-vd 2 =Pu-Pd 

[0 12 9] j^oT, ±Eftl 5, ±IEft2 2, RlFft 
2 5*6, Tf£ft2 e&Whtl&o 
[0 13 0] 
[»2 6] 



mt 



= Ad>/P 



u'Pu 



[0131] ±f£ft2 6 tCi3V>T. Putixn y h ;i/#± 

»E2jPaT-*iK Pd(±««*ff*Pto-e**o 4fc. #UR 
^e**^ i au=M/Vu=Pu/ (R-Tu) i±ffiS2 6C 

£&£U MU**^ft*Ct(0t)**Dx.T±Rft2 6 

[0 13 2] xn? h;i/^7';i/M2 (cisit&xn 

y h^aaffi«a»mtO**^r*:JE^*i:^ ±IEftl 4 
BTBR2 7aOTBa2 8UJ:9aES*L, klfcCtU 
t)-At(0t)- |Pa/(R -Ta) 1 / 2 ! i:J5§. nits**** 
gfl#B#OXn «y h^aaS*«*i:i-*fc#TIBft2 7 
liTISft2 9 ft* 0 

[0 13 3] 

[ft 2 7] mt=Ct(0t) • At(0t) ■ |Pa/(R • Ta)>/ 2 | 
• <D (Pm/Pa) 
[0 13 4] 
[ft 2 8] 



O (Pm/Pa) = 



K+1 



2/c 




/C+1 



Pm 
Pa 



/C+1 



70 



20 



[0 13 5] 

[ft 2 9] mts=k1 • <D (Pm/Pa) 50 
[0 13 6] Jfc, ft2 9Ui3V>T, rt«*1SHl 0j&*5e 

sTA. atF-tOtSORjgCttEEijSrPlnTAt-rst, TIB 
ft3 0^#6tL^OT% ft2 9 5^13 0*<b#ftk1* 

»*LtTBR3 1 mitWHo 

[0 13 7] 

[$3 0] mtsTA=k1 • <I> (PmTA/Pa) 
[0 13 8] 

Ift3 1] 40 
mts= |mtsTA/<I> (PmTA/Pa) I • 0> (Pm/Pa) 
[0 13 9] _tfBft3 1 O^trj^t^ffimtsTAli. * 

fflv»*eifcBlUJ: 9»6*tfcS: (Tl£ft3 2) *M^X 
Smc^*i6. C:^xSr^tmtsTA^i"^)o CKOffimtsTA 50 



[0 14 0] 4*:, xn y hWf^M2 ii> x u <y h 

;HAAPPM£ROM7 2 rtUEtS LTUT, »B#.*tf»<bW 

xu* MU#RJ£) TAact(k-l), SI* £ Sr#S»! A 
TtWr^*l»Oi>y>BIB«aENE, Rtf3W*jiW*e>tt» 

^-r;l4AAPPM<h H2£o'v*T±i£ft3 1 O^fflUiStt^ 
^MSJI^PmTA (=MAPPM(TAact(k-1),NE,VT)) 

& o 

[0141] xn h;Kf^M2 ii, fiPm/Pa 

<h 11 4> (Pm/Pa) t OH# £ ft^i" £ x - f ;UMAP4> £ fB« 
trv^T, SfflBiRSC«BE*RnTA«:Xny h ;w#±a£BE2J 
PaTrl&Lfctt (PmTA/Pa) HJffi-r- ^MAP* <h 
6, ±fSft3 1 0^&^Hi3tt^tt<I> (PmTA/Pa) (=MAPd> 
(PmTA/Pa)) £;£*!>&o PJfllULT, XD«;HKt> 

IIOiR^tfi£#Mk-1)£;*n*y h /P#±g£lE2JPa-e|Sfe 
LfcfflE (Pm(k-1)/Pa) t, frfi£ , r-^HyiAP4> i:*<b, 
±IBft3 1 O^atl^tt^M^ (Pm/Pa) (=MAPd> (Pm(k- 
D/Pa)) *:Jtt>5o JBLtKJ:*), _tffift3 1 Offl^)* 
Hft£**£>6*i£o-C\ dtt^^a-tt^-^^^^UJ: 
^n-y h;uji«a^;8E»mts(=mt(k-l)) tfUfrtbb 

[0142] (K^-tr^M 3 ) ^i^er^M 3 

ti> R£t«EE2jPhu iR^SrtiSJKTiiK Stm«i&KTHA 
^^fSl^^A^^Smc^a^^^T-^-Cab^o K 
*#W#WFO^fgrF«?EE*<iK$C#3 2 0±SOJE*. BP 
«»#BB#«FOffim*ffi*Phi t ^ i t ^T- # Z <T> 
T% Sl^©A^^Smci + iR«#H#^0®^JE*Pni 
UJtffll-r^o -€--T\ «^#*T*;PM3«i«rtfRAffi^ 
Stimc^. S^fl(I^a6-^<TIEft3 2 i:Lfc#oT*ft 

[0 14 3] 

[ft 3 2 ] mc= (THA/Tm) • (c • Pm-d) 

[0 14 4] ft 3 2 H£>v*T. «c«±Jt«l«ft. ffidiifg 



-15- 



29 

7 2ftUt&#jLT^T. ?lB#,a;^^?»#^ffiATtBtr<7)^ 

£x-r;l^7^]tW^ikc (=MAPC(NE,VT)) . SO^K 
tf^Xfid (=MAPD(NE, VT) ) £*£>& 0 Sfc. K^-* 

^««*S»Pto(=Pta(k-l)) ttt*<^«lK*rt^«JtT 
m(=Tm(k-1))i:S:±feS:3 2 [:«IL, K$t#RH#B#0 
©I^^A^afiroc (=mc(k-D) ^^t^-T^o 
[0 14 5] (Kaf : ef>M4) ^1 : ^t-VHVI4 

fcTE»3 3RirFEft3 4, xn 7 h ^flasnai 

a) Ta, a^R»**<bami-*s»aftnc (ep*>. « 

rrFEffc3 4 (Ziov^r, Vmfixn y h;w#4 3 

#3 2Jt^f4 1 (WT, *iz r©$\/ffg&J fc* 

[0 14 6] 

[ft 3 3] d(Pm/Tm) /dt = (R/Vm) • (mt-mc) 
[0 14 7] 

[Sfc3 4 ] dPm/dt= K • (R/Vm) • (mt • Ta-mc • Tm) 

[0 14 8] RW^r'/UM 4 li. ±E»3 3. RVl 

ie&3 4^atcistt-5>xn y h^aa^atfcit (= 

mt(k-1)) 5rXn7h;^f>M2^«{IU ©1*1® 
A^StSEimc (=mc(k-1)) £"&M#^t^M 3 
»-T*o tLt, &3 3S^S3 4K£o-<ij-Jt£fi 1 o 
Tftfr0^1 : EE^Pm(=Pm(k)) > SW^frt^iB 
ftTm(=Tm(k))^«^-r^> 0 
[0 14 9] ^^T% ±m®.% ! g*-r)l'M4 

[0 15 0] 

[15:3 5] dM/dt=mt-mc 

[0 15 1] 4fc«*SS:(iTIEK3 6fc«r5tf* 

<b, ±E»3 5 i:TES3 6 fctf**>«£jK»M4:iH*1- 
^-tt:J:^ KS^ffliJ uafcc* < ±e» 3 3 h tt 

O 

[0 15 2] 

[&3 6] Pm-Vm=M-R-Tm 

[oi 53] R^nraiuH-riJc.^^^-' R^ai 
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(l»x^;^-liitLfl^) <t#x<b*l£ 0 feo 

11^ l^l^l : a5USLAi-^^<7)^^;U4 r --Cp-mfTa 

Oii:«L^ot, TE&3 7**»?>*i4o 
[0 15 4] 

[85:3 7] d(M'CvTm)/dt=Cp-mt-Ta-Cp-mc-Tm 
70 [0 1 5 5] CO&3 7*. ±Eftl 8 ( k =Cp/Cv) 
k. ±E&3 6 (Pm-Vm=M-R-Tm) £ ^XW&tZ> 

[0156] GRJWf-tT^M 5 ) R»#*7*^M 5 

T\ -^T-(iimMl : ^^M4^tbL^^#coia^ 
ffi*Pm( = Pm(k)). Rrm^*rta««^m(=Tm(k)) 

a«F*ojL>v*>igciSKNEt. an.so«a#o 

PD<h, ±IB<i«fflO^*^<ft3 2 (mc= (THA/Tm) • 
20 (c-Pro-d) k*fliv^T«»fO«rtiRA^fCffi*mc ( = 
mc(k)) £**6£ 0 f Lt> «*;# J ET r IH4 5(i. 
fcfSrtRA^JEJfcncU. ^>v>E$£ilKl\E^ib£ffi 
$ttfe|f|gcoqR«tTaBUi5^TiRa#3 2^*lt 

frhmft-$-z>ix~<Dmm) v\r\\*mtz>zb\zx. oka 

J:KLact£. m*««0*R^»A^*;* dtflRA^t 
4) KLactOk LT^Stfiifee^&A 6 Kffi;fc-r*o 
50 [0 15 7] &_b, K«U:J:^:. BURA^-tr' 

0*IROKAffi«*T***RAS**KLact*. 3^ 
[0 15 8] <S 2 ftA^^ ^ A 4 >f 2 f 

4(i. ^HO«*ffSAO«5t#BB#«FAO«AS«* 
KLfwd^^831-^>^^. ^ 1 bRA^^^t'^A 3 
50 n*y h^#raj*TAact«rA*-r-2>O^L. Ji&L/cS 
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^WWxn y h ;^f>Ml izx 19 J£5e$ ti&^iW;* 
n y h^#HJSTAostS:A*i-4 1 
^f>A 3 <h^&£ 0 
[0 15 9] (^d 7 h;^f>M20) xn-yh;u^-r 

;wM2oii, ±m%c3 nzm^, ma 

O^acOmtsTAii, «ftiftA^«*mcfc^Lv>fc#x. 
3 2(1 J: *9lW|ttmtsTA£;£#>& 0 ttmtsTAS:*i6* 

[0 16 0] xny h;i^7^M20te. $#4qlSt 

IS&Bfffllijiir (BTDC9 0 0 CA) j5><biR$t#BJ#B# 4 to 

t^IBWFBIOfaixn-y MMH»£TAest£RAM 
7 2*t>R*fflU -ttLSr^iB^n y h ^#HJSTAest 
(k-l)fcf^o fit, ^OfIXD>7 Wl^MJKTAest 

MAPPM(TAest(k-1),NE,VT)) £*i6& 0 

[0 16 1] Mtc, *n>y Ml^-r'A^Oti. lifrf&i&^; 
«E*PtaTAS:^n-y b;p^±SE£E*PaT-|SfeL^tt (PmTA 

/Pa) fc. «rlB^~ r;i^MAP4> tfrh^ ±ies:3 iota 

t::£tt&fI<KPmTA/Pa) (=MAP<D (PmTA/Pa)) 

T*;wM40* s BE(c*i6 ^ «f H o%^EE^Pm(k 
-Dtxny h^#±^ff^p a -C^L7ttt (Pm(k-1)/P 
a) IftfSx-^i'MAPfc tfrb, _tiB85:3 lco^iSU 
J3tt*fl[4>(IWPa) (=MAP4>(Pm(k-1)/Pa)) *7ftfrZ> 0 

il^^futfimt s ( =mt (k-1 ) ) 7&^a6^tx^ 0 

[0 16 2] (K«#-=eT'/uM30) ©$i#-=eT'/PM30 

MAPC(NE,VT)i:*^^. *d*. *R*0.x 

IIAPD(NE,VT)£d»*>;JW>& 0 K^#^f>M3 
Ofi, 8(*^*:t^ ^-r^K^^r-vuM^tc J: 0 
K^*^$ttTv^ft0fO^l : JE^Pm(=Pin(k-l)) t 
ftffOK^rt^iajKTmC^TmCk-l)) t £Jbi5Sfc3 2 
USUBU «rtKA^tSE»mc (=mc(k-1)) ^m^t 

[0 16 3] (R^ttf-t 7^1440) mMM^T^Mto 
it, ±mWd3 lRZf±m%t3 2. xu y ;UM20 
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n-y MWI^^u&jg (f»P*>, «A£*tfiflnHA) Ta, 

[0 16 4] m%^"r^MSQ) ^%^^)VMb0 

^T-Vl^M30<h[^^O- : eT'^T** f) . K5t*^e7*/l'M40** 
»tbt^§Sr0^1 : JEtfPm(=Pm(k)) > RWftattfrt 
SfCa*Tm(=Tm(k))t, ±Rft«fflllU*cf< ft3 2 (m 
JO c= (THA/Tm) • (c • Pm-d)) £33 v>T«|*lKAffi^ffi *m 
c (=mc(k)) £:££>& 0 fit, RSWf-tr'^MBOfi. 

««AS»*KLfiiid«:*i<)*o K^#*T^M50ii. C 

[0 16 5] :oJ: 9 t:, g2^f>A4li, 

KA^SKLfwd^F^BfMO^iaSU3Effi--i>^ «S 
»**f^^Bf^li:Bfr (BTDC9 0 0 CA) 

H STAes t C * V ^ T ^ iffl A ^ ^*KLf wd ^ tt# 1" ^> C 
»MKLfwd(l*v^TMJE^»i«|+»Fib^ltff StLC t 

v^T, KAffi^CiSr^liRWU^ai-t&^ailRA^** 
[0 16 6] fiP^, »2 8A^f^A4li, #^0 

jo oii^ni (*wi:i i v»TU, ra^faro^EioR^: 
ffsc^t^iftfiti^ (btdc7 5° cAm<r>m%,<v 

?4 $ s>7\ *^UiiBTDC9 0° CA) ^Tf^^cO^ 

M<ow$znm a t^^#i#^AotA^ft4^ 

^K*tTaA<0RSC#H^Afi«OB#*o^iB^n >y 
h ^#!3STAest k ^t^M20-M50 t H^o'v^T^ttS 

[0 16 7] l«i«gf 7 OOHBR^ftUt-o 

v^T, 011 -0 1 8 USL/:7n-ft- h Sr#HgL 

[0 16 8] (Slxn^ h^#HJK, Wt^ny 

CPU 7 1 (±, Hii(:7D-ft 

8msec) <D&M&lzmft1r Z> ZtizX^)^ AlU^^PY® 
50 U 7 1 l±ffi7£<D? < >^:Uf7ri 1 0 0 /^£L 
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3S£RJ*&U Xrv/l 1 0 5 UiiA,T-SE& i u roj 

tuttgu xrvfi i i ofzit^gESt i ^affiniifc 

ii> aS«FW7DS:»*ja»iATtt?llfeLfc«t?*&o 
[0 16 9] £OB#£^f«S:i (± TOJ T*$>*frb. C 
PU7 lli^f 7^1 1 1 OUT TNoJ fc¥!I;gU X 
f-yrfl 1 1 5U^T-W5eg«ixny Mi^H3£TAt 
(i)UW36BtHxn y h;u#^jgTAt(i+1)offi^t&^i- 
4ttU:, KX77-/1 l 2 OCTfi^n-; h ;u 

#HftTAest ( i ) U^jH X n y h ;U#^JgTAest ( i+1 ) Offi 

STAt (0) 1 1 V 5e iHUnyh/l^pHJ JjTAt ( 1 ) Of^l 
^ffl-Xn-y h;u#SSTAest(0)^iBxny h 
^#H*TAest (1)<Ot^»l £ *t£ o 
[0 17 0] CPU71I4, ^r-^l 125 

i:tt»i<7)f^ r i J tznwizLXATv-ri i i o 

C4^o f Lt^S i co«**^0OiSSlHl&ntdlyJ: 
■9'h§lt*ttf. 1^77^1 115-1125 SrHtf 
1~£o BP^ ^77 7^1115-112 51^ i O 
tt*»aK 11 ifcntd I y fc « L < * h t xm 0 il t Hfr * tt 
£ c £*lUJ:»k fgiSxn y h ;v#^STAt(i+1)o 
tti^iS^ny M^#g3KTAt(iMlJK^v7 h£ 
*U ^Fffl^ny h^#HftTAest(i+l)Offl*^iBxn y 
b *#H*TAest ( i ) t:ffi*y 7 b § JtTfi 1 < 0 
[0 17 1] iaox 7 7n 1 2 5^g|^il$tt^>^ 

t*:i i Otttf**e0»ntdlyfcl*L< 

CPU 7 HiXf7 7 p l 1 1 0i:t TY e sj tfJ^L 

t^f^i i 3 otiii^ 7^1 i 3 o era 

^«OHIROT^-lr;u*^*Aocp4: % HI 7 Lfcr" — 
c £*L*W5e§«*ny h^#HSTAt(ntdly) 

[0172] CPU71l^77yi 1 3 5 izM 

^77^1 1 3 5 izxtamw^m xn^ 

f^#SSTAest(ntdly) t> ^S^W^g^X n y h 
#^JgTAacc<h, ±f£ifc2 (0£S2) t:£o*< ^f^y 
113 SrttCEttL^^fctZJC&tT^lHlo^aixny h 

^#raKTAest(ntdly)Sr#mi-^o f LT, ^777^1 
1 4 0 CtlS^ny h^#ra*TAttlW^g»^n y 

h^#P3«TAt(o)ott£Ebg-r* 1 1 ti:, ^W-Xny 

h ^#raSTAest USffO^ilOX n y h ;U#H3*TAest (n 
tdly)£te#iU ^777^1 1 9 5 Kit A,T^;U-^ > 

[0 17 3] £l±OJ:7t:, ll^ny h^#RJ«TAt 
X n y h ;P#^gTAt (0) Kftffi $ tlfcflW*, V^tQfll X 

n y WP#Dy 7 ^A 1 CJloUOy Ml^T^ ^ 

x -^43 at:«l*?^IS^D7 h^#W*TAti: 
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SSIS^ciy h ;U#^ftTAt(ntdly)U^^fL^tt 

ii> ^^K*v^r*^-f->^3ffiBSntdly/ilt«0 
iSSftfcfc §KTAt(0)U^$*u SS^n 7 h 
*TAt<h&£ 0 i/c, ^ifflxn y h;u^raSTAesttiM-r 

KJo^TIi, ra^^eUl*|OTAest(m) U9|B#* 
rt^iJr5e0#HI(m*ATt) fta&O^aj^ny MW#BBJ£T 
Aest^tefflSfiTfi^o CO^^Offlmii. 1 -ntdlyO 

[0174] (^SmA^fiKLfwdOlt*) C P U 7 
JO Hi, gf5cO?^#S^ATt (8msec) K 12 1 2 

T\ g2fA^7>A4 (XD7 h;^f>M20, 
^#^T ? ;Hs430. ®Me^T^M40. S^m^^f^T-' 
A-M50) (Om^mWL-t^^o C5oTV^ 0 

K^-fai:, #r56<o*>f <>^i::&o*:££, CPU7 
1^77^1 2 0 0rt*feJgL34:H$SU *-ry/l 2 
0 5 KiiA,-e±iexn y h/u^-TJUMZO (-Lifi$c3 1 K 
S<^777 r l 2 0 5fii:^LfcA) t:J:9xn7h^ 
ai§^^Stimt (k-1 ) mttb&tzib^ @1 307D-f 
20 -v- H:fLfcX777'l 3.0 0 Uitfro Xn-y 
h ^««^a»mt<OgSIIL|*l<7>|E«[*nc-eti3fc < k-1 t % 

^tv^oii, :^H7 h;wii«^g£*mt(k-i)^ 

[0175] 77*1 3 0 0 Ui^fiCPU 7 1 ii, 
^7-77^1 3 0 5tIilA,T±fBft3 2 0«fSc (=c(k- 
D) ±IB-r-y;UMAPCi:, aW-S-t 0 *#«JB ATt 

mzm (=d(k-D) ±ffix-r;VMAPD«h > ^Bf* 
[0 1 7 6] >X^X^ CPU 7 lli^f 7/1 3 1 0 iz 

&^m±**imte*fflWM (btdc9 o° ca) 

TAest^rRAM7 3*tH*IBU ^tLSr^ffl^n^h 
40 /U#HJKTAest (k-1) t L> -f-O^ffl^ Dyf ^#HftTA 
est (k-1), aB#^«t »5i»ltH»!ATttirO^>v>|nHEa 
*NE. Rtm^jSi 0»»«JWATtiWOiRSt#OB|H^ 
^ ^ >^VTt. iffi-r-^MAPPM^:, ^?>K^SEE*P 
mTA^^i6. ^777 r 131 5 KjtA,-CJtE8c3 2CS 

X-r^y^i 3 i 5 0t«v^xn 7 h^iiig^^S 

*fflv> x K5WffF«3^fflJSTin(k-1)(±, iJi!<7)^:;U-^ 
>* ; fTB#U^tt^f^-t^XT'7 7 p l 2 1 5(CT*a6<b 
50 *lfctt*fljv>* 0 
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[0 17 7] -k^X\ CPU 7 1 ii^r-y 71 3 2 0 U 
il^. H*t- y*7l 3 2 0 UT^i<^>(PmTA/Pa)£_Lie7- 
-7;^MAP<I>^:±S^X■r y 71 3 1 0 tcr**feiR*C* 

*&£H1-£*$UE) PaT'BfeLfcffi (PmTA/Pa) tfrb$t*t> 

& 0 ifc. 8<^t7-/i 3 2 5i:r, #r@<7)^^-^ 

>!6tTB#Ui3tt&f£i£1-&x-r 7 71 2 1 5 1:^^ 
ii7tK^«BE*Pin(k-1)S:Xny h ;V#_hSE S^fPaTl^ 
Lfctt (Pm(k-1)/Pa) fc, ±Ef - 7;UMAP<I> t h ft 
4>(Pm/Pa)£;£*!>, »< 3 3 0 CTiSXr iO 

7 713 15, 1 3 2 0, 5^7 7^1 3 2 51:^ 

3 3 0flt:*L/:Sti:SoVt^D7 b ^aa^St* 
itmt(k-1) ^f7-/1 3 9 5 £^fiLTEI 1 2 

7 71 2 1 0 UJltr 0 

[0178] CPU 7 1 ii, Xf^l21 0UT_tfB 
t^f>M3^SfS3 2 ^ffi^tigrtfA^S 
*nc(k-1)**i6^o £fc$5:c, S^ffidt L 

T. iSXf^l 3 0 5CT*i6/cffiSr^ffli-^o 4 

fc, «5c«flE*Phi(k-i), aimfttffl^caarrmCk-i) 20 

1 2 1 5UT#*<btLfcffi«:fflv^ XUy h 

[0 17 9] #:U> CPU 7 11^X7 7-1 2 1 5Uit 
±ER*ftf^M4 *Si"»3 3. »0 f ft3 4t 

(■tMfcLfc*-ry7i 2 1 5CSL^ (H^gS;) 

t> ±EXf 7n 2 0 5, AlfX7--Vfl 2 1 OUT 
-en^tL^^Ttrxn y b ;HtaS§C8E*nt (k-1 K &Wn 
c(k-l)ti:ioVt, ^Bo«5C*E»pin(k)i:, 50 

SC«E*Pta(k) Sr^HORSCtfrtffiftaarrmCk) UTI& L 
fctt iPmAml (k)££*a6&o A t l«Sf 

^M40-CttfflS#L*JtlkHIBIS:^L. tt*B#H*ATt 

(= 8msec) , «TB(k-1)0^iMjN'M^ffi^^iRA 
#BB#^i"CO«p|B«:to. 4-H(k)0«fcfl.i»**|IIte«FJH 
^e>»5t#H#WF*-CO»HItti fc-TifcS. A t = A 
Tt+ (ti —to) t^S*t&B#M'C*£o 

[0 18 0] CPU 7 1 1^7 7^1 2 2 0C 

it^> 3^7-^12 2 OK^L^BR&^tM/M 

*#& e *#»ua^4t, CPU 7 1 1^77/1 2 

2 0 u*ia,*:£ m 1 4 ^Ucxt'^i 4 0 0 u 

it<^> #C<0*-r 7 71 4 0 5 CTMc(k)ix>y>l 

(c(k)=MAPC(NE,VT)) . gt<X-r7 7l 4 1 OUT 

ttd(k)*i>v>|gteiSftNEi:R^#OHBB^'f < >^ 
VTiiMAPD <h U <£ (d (k) = MAPD (NE, VT) ) 0 C <F> 

TVTli. SB#,«£T-Ote£fflv>& 0 fit, CPU 7 1 
(i, ^777^1 4 1 5UitA,T\ ±8^77^1 2 15 50 
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UT**I><b*i £4*13 OR^tffiiftPirKkK 5ffl^7 7 
71 2 1 5UT*A?>tlfc^iao«A*rt^aflCTm 
(kh X77"71 4 0 5i:T*A!)f>^:iac{K), 
X77-/1 4 1 0UT*#^ftfcttd(k)*flJv>T, 
0»rt"RA^at*nc(k)4ra|:thL, ^77^1495 
SreSLTBIl 2^777'1 2 2 5 Uittro 
[0181] CPU71I^77"/1 2 2 5UT, 5LB$ 
*Wx> y >[5Jtei&£NE£. ^7-^*^vt7F 

OR$W) Tint£fi-j|:U S<^77yi 2 3 0 UT±fE 

^EO«rtRAa&«*mc(k) uqR$t#H#^MTintS: 

*i:T^iffl©A^fiKLfwd**tiiL, X77-/129 

5 Uii^*^-^>S: — H.»T-r^o J0LtUJ:*K ^ 
ilIRA^*KLfwdrt*#*!> h o 

[0182] (UKA^iKLact) C P U 7 1 fi, Bf 

^O^H/^WATt (8msec) OjgjflftUEl 1 5 {Zj^Lfz 

URAastitnt^-^vi^ff-r&ct-c. *hra 

^f>A3 (^n7hWf;i'M2, K^f> 
M3, i&jn/t^T^IVU. 501S^7>M5) 0« 

CPU 7 Hi. 1113. JSLZ/mi 4 U^Lfc/t'— 
-etl^ttRl^^^lSSrfi 1 7 tztxom 1 6, a^Hl 7 U 

S6*^0#4«:|g 12-114 O*»tEg0i"-5>3t*. 

Taj SriliPLTv^o 
[0 183] mis-Ill 7i:^Lf:;p-f>t, Hi 
2 -HI 4 K 3? L t^±fc5fiitAS:lW.i: 
K^i-^fc, CPU 7 1 Ii^f7 71 5 0 5 UT_Lfex 
n7F;^7>M2 (±ES3 n:i<^f 771 5 0 
SftU^L^sU UiO^ny b;uaa^t8fc*mta(k- 

[0184] Z<Dt£, CPU 7 1 {i01 6 \zm\^tz)V 
-f>^fiU ^777 p 1 6 0 5 UT±IE&3 2 0f 
^c (=ca(k-1)) ±IS^-7;WMAPCh, 1XB$&£*) 

J»*S«ATtB(roK^oraH^-f r/^t*?>*i6 

£o fflttUttd (=da(k-1)) ±fSx-7;UMA 

PD^:. a«F*«t "9T»*S»3ATt«rOi>v>|DlteilJRN 

E, &^B#au 9?TlJ|:ja)IBATt«roK5C#<OHIB^>f 

[0 18 5] CPU 7 ll^77"/l 6 1 0U 

it A,T^^JE^PmTAa?r_tffiT- - 7MHAPPM t . ^B#* 

act(K-iK aB#*<t »)i*»a»!ATt«roi>v;>iii(Ea 

^ >^7VTi:^^*a6, ^77^1 6 1 5 Uit/u"C±fE 
Sfc3 2i:io*^ b^aaffiASttimtsTAa*** 



-19- 



37 

2>o Xry^l 6 1 5«C*5V^Tfl|v^xny Ml, 

^fflJKTHA*fl§v\ ift*«rt^iaj*Tma(k«l)(i. «r@ 
W*>U-^->*fTWFUi5«t*»a-*-*^T- ? */l 5 1 5 

[0 18 6] CPU 7 1 ii^-r vfl 6 2 01: 

il*. W^t- y^l 6 2 0 UTtt*(PinTAa/Pa)S:±fB«R 
^SE^PmTAaSr^n y h ^#±aS^JPaT*^Lfcii (P 
mTAa/Pa) t±tmP<Ptfrh7ft&Z> 0 ttz, m<Xf 7 
*/l 6 2 5UT, ttHO^— f->*ff^t:45*t*»a 
t^r^l 5 1 5(ir*aC>C>tLfc«lR;lffBE»Pina(lc- 
1)**ny HU#±Stffi*p a -C»Lfc1i (Pma(k-1)/P 
a) k, ±tlr - 7 )VW&® tfrhfe® (Pun/Pa) 
a<^f 7^163 OCtiE^r'^l 6 15, 16 
2 0. S^r^l 6 2 5 UT-tix^fL^a&fcttt, 

t i:SoVT^U7 h ;u«a^Sfc4mta(k-1) 
^T-y^l 6 9 5 *gftLTiai 50Xf 77^1 5 1 0 

[0 18 7] CPU 7 1 Xf77 p 1510 UTJifB 
!R«#'=eT'A'M30t«-rfic3 2 «rfflv^rttrtfRAa»at 
»mca(k-l)^*^^ 0 ClOi:^ #£fcca. Xtftfdafc L 
T, ±E^f 6 0 5i:t**fciift«tio i 
fc, ®^«J±;ftPma(k-lK StFiR»*P3^5caKTina(k- 

1 5 1 5 izr ^06 hirtzm^m^, TsUy h^iiig^ 

[0 18 8] ^tZ, CPU 7 11^77^1 5 1 5 Hit 
xn* h;wiiifiS^Smta(k-1). Stffgrt^A^ 
$vit *mca(k-1) t tc^o'v^T. 4ilI^«ftft«E#Pina(k) 
mR^«ff*Pto(k)S:4-lHloqR^*p3^aRTma 
(k)UTRLfc<l iPmaAmaf (k) <h 0 3fcv>tN 

CPU71liX77"/l 5 2 0 ^il<^. HXr77 p l 5 

2 o ^*L^±ie^#.^T ? ^M50^*-r^:t:^o*\/^r 

^IIIOlS5rt®A^SE*mca(k)S:***o C 
PU7 Hi, HI 7 t:^L/:Xr7 ^ 1 7 0 5 CtM 

ca(k)*^>v>@teiS*NEtiR^:#cOBW^^ S 
TfcMAPCfcKJ: I)** (ca(k)-MAPC(NE, VT)) , SE<* 
77^1 6 1 0 lzxmda(k)i^>V>®1zmmUEt®. 
^fr<7>fflffl?j $ >7VTtmPDt iZ X (da(k) 
=MAPD (NE, VT)) o iitftStii^v'/ifiaiSN 

fflv^o fit, CPU 7 1 ii, Afy 7 1 7 1 5 iZM 
^@0®SC*ff*Ptaa(k). ^§0^ffl^ 
STma(k). ^SkcaOO, X^fltda(k) *fflv^r. 4*111 Oft 
P9KAffi^SE*nca(k)4rJ([flSL, Xt7/1 7 9 5 ^g 
fiLTHl 50^77^1 5 2 SKiitro 
[0189] CPU71 1^77^1 5 2 5 SNp 
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^RSt^H^HTintSrtHtL, «<Xfy/1530 
«:r±E^BO«rtfllAS*Se»iiica(k) UiRjK#ll#W 
MTintS:*tT^iRA^^J:KLactS:#a5i-^o ^ 
T% CPU 7 1 (^7 7 7'1 5 3 5Uii*. W$£1tNt 

a»**ISeU iltt*nifXf77 ? l 5 4 0(:rHKA 
^ftKLact$r^#H*B#co^©A^MiKLact0t L 

TteflJU *t y-f 1 5 9 5 UitA^-C*^--^* — ja 

70 »7t4o i£> CPU 7 1(4, 7fl 5 3 5 CT 

TNoj tmfc^ix&t iixf7yi 5 9 5 uat 

h ^#HRTAact U*v^TK^#PB^<OH«X^*K 
Lact0****!)^^4o H®A2**KLactOI3\ # 

6 ft, U#S#lt <b JlfcttB-C R A 

M7 3 U&ffiStl&o 
[0 19 0] (*»SHEff^-^>) 

7 otf*, $m \z JftSt Zfintztb\z m^rir Z>)V-^->\z^ 

^T, H^-f>«:7n-ft- hCJ: ^LfcE 1 8 
20 itSLmmi:, CPU7 1(i^fi(7)^7>^ 
^E^3TDC9 0° CAC^^ftC, #^1S»UW01 8 

[0191] ffiot, (ttfto) *:m<7)^^>^ 

AaE* f BTDC9 0° CAUi^t, C P U 7 1 ii^r v ~f 
18 0 O^^I^^feU S<XT7yi 8 0 5i:t 
^MA^iKLfwd* g«R ^BJtAbyFref T-fifei"^ £ k 
iCJ:*) (Fcfwd=KLfwd/AbyFref) ^M^^fiFcfwdS: 
*a6^> 0 ^:v^T% C PU 7 1 (4, ^777 , 1 8 1 0C 

7^;u t: L T*tiEiWi»H-iJtt«F i b (k) i jftfr & 0 

[0 19 2] CPU 7 1 Ji^-r 7^1 8 1 5 Kit 

8 i ot:r*Afc»jE«r^»irtfib(k)tra#5efc« 

ttv^ fc^aB«^4^P8B#- H8«#**fwpi (k+ 

§ *t * ^ ffl / r *f wv i (k+1 ) i . ±fE& 5 > 
RV±U%L6 (Xfyyi8 15t»:BHLfc*:} K* 

[0 19 3] ^:v^T% CPU 7 11^77^1 8 2 oc 
Jl*. B^77n 8 2 OKTtflBiRFSE^fBfOWEOR 
50 *frSUi5Jt4«ft#H#WF^*»Affi«*KLactOS:R 
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AM 7 Zfrh m& tH L , ffiH<& A^mKLactO & g If ^ 
«EJtR56*SA 5 K «fc 19 <b § H £$=ltAbyFref 
X'®r?Z> (KLactO/AbyFref) itttl), WI4*3t5Ctt 
0*HO**tffBI=i*v»-CfflBJ£* S«ffi*RJtAbyFr«f 

act ^r^^'&o 

[0 1 9 4] JfcU, CPU7 llixt-;fl 82 5CT 
HXt» ■/+ HB«U*:±IEjtt5 , Rtf.hfBft 6 Cflli 

(RUffS) t:»LltH»c*i#**L*:*Sfl-iWt»f i (k- 

-h fwp(k-i), r zr&ffiff) > <fr -ymwtim 
a (n/^urB^fd-**) fwv(k-i)c*o*^T, ravens 

(omstfnn (ratE*oiftscfTe^o (-unto) 

fig) »t=iJ»t4*sK- HSM4#»*f«ip(k)» Rzrm^ 
[0 19 5] -SfcH, CPU71liXt-;fl 8 3 0 Kit 

*«m««t»fi(k-i)*»<b*i'-sci:t;j:o, m&xm 

^*Fcest**i6^) J: -) tlLTV^ 0 ^cv^-C, CPU7 
1 li^f^l 8 3 5tcit^ mmnWL&frm^H-? 2> 

-r^rt^X^fl-S^MFcerrCk)^** (±IE?g:10£# 
Mo ) „ a<Xf?yi 8 4 OtTBXf '/^CEft 
L^i:»vtifi7 -f - ^ffiiESFfb(k)^** 
4 (-hKifcl l«r#flS) c RXxy VfttcfB^L 

TtsSKiJUT. SumFcerrti_LI58kl 2 jr^v^T** 

y-fl 8 5 5UTjrm$it*o #IScKp, SO^ffeKiJi, 

[0 19 6] *V>-C X CPU 7 1 liXr-yyi 8 4 5 K 

**$-<**tS) fi(k)£, mtZXy-vfl 8 1 0KT;fc# 
^«jE^fl-«ftttS:Fib(k)?rX-r -7 7'l 8 4 0 i:t$» 
fc*»fl-7-f - K/f-y ^1«IE*Ffb(k)-eMIELT OtiEltr 
^#i**fSFib(k) -f - K^*y ^MiEiFfb(k) £ 

2JDX.T) ^<X-r-y7'l 8 5 0 UT«rlB4*5g£t« 

w^-/i^|:«L r jEM^#«*fSf i (k) <?)ifi<?) 
i»*f£*£SW-.5>o wtut.Af), iEa^fi-iStitfif i (k) 
Id tfc*0«»3j*«rE4*J65C«0 -f > *>*i * * 3 9 rt> *b 
i»#t£:lx& 0 CPU 7 1 «i * -r * •/ 1 8 5 5C 
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Frarr£mfrLTilM»5MiSumR:err£M£rU Xt-/ 
V 1 8 9 5 KT^U-^ > £— J.$?T1~-&o 

[0197] jsi±, mm Ltz i o iz, mi mtmmm-m 

[0 19 8] *f&^<0^2HJi^@.C#4B#i« 
-s^TlWti. i0^2MW-i«#tl:*iJll^«<i, Hi 

m^muimm^mzH lx . c p u 7 11: z o T3t* 

?*t^i8^O*.**«i4 0 let, ATFi-iS^TIi, 
20 [0 1 9 9] El 1 9 i:fS67n y ^H i Sr^LfwSfiP2^# 

jE*JTflJ*«A55(:ft*>*«S«-7 -f - K/<» ^«iE»# 
m#SA6K SO i Wi©tt**£il#aA62^«i.T^ 

®Jffli^S* ? «x.4^ : f-ftiJffli^ D7h ;v#n ->* -y ^ a 1 tc 
[0 2 0 0] I^HJffll^u *y h t^M 1 ti. * 1 

[0 2 0 1] #2 RA^f^A 4 ii. « l 

50 *oT. #^^Mo^Eo^^fe^^i-^>i%^:#pa 
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#«Fi ^«ro»iBf5e**.t- , ria!i*tto4'EloiRj!tffe 

fwd * ift Kilted® S^jffl^S I : i 19 ft fen* 1 
Br 5eB# * «t I) *C0B# jft It * «<E*1R*-C* & * n 

h*-#WanAest4:iliHBrt**«MOiR^U*tt4ffiSC 
<0 ^li £ * r'A' it t £ £^ * T )V t I - ^o* v > T # fltS f -5) 

WRA£*a*tB#a*flMtL-cv»* 0 
[0202] «iEtt*&a*#**m*aA52i±, *n 
#«#t4ftn»^fioiiiE«r^«-i«»ts©jai^g A52 1 m 

-t** o r, iftfeg 1 afjcB^ * ± 19 * -r-i> ■=, rntr 

fff 2 ^jeBf^UTffirlB^ «IiRX^fiKLfwdlC*c?v>T 
aT-&£^jM^B&aFcfwd£«ffl1-& t 1 *> m 

v v > neas, & ifmm<ow.jix.ftffl h ? -< $ > ^-vn; 

t-£v»T&5eU £Ojfc5t£ftjtft**Rp,Rv, 

[0203] j: »>*flEfl«nzi±, mjEmmMamma^ 

&A52(i, MiEfrBi|sl-i!»*f*Fib(k)0^f|-<7)Tt>|WI^« 
O^HOlR^gtciJViTra^gftCPRASift^^it 

& vz=fm $ ft fc«*w***-e* * ^ a9«*Ht#*fwi 

(k) <0«M4O *,H^fliiO4-0Oi&&frfiUi3V>T|i«m 

© i:cRA $ ft 4 &*ta t fljfe^ffi $ ft tz=?m-& 

R*»*HFcf«d t * L < 4 4 J: o iz (IP*,, ±|E&4 U 
&oT) Rl1tjEIW8JH-iJ«t»Fib(k)*#mi-*J:dK'fc 

[0 2 0 4] ifc, *HW«MS|-i«St»*ffi#ftA52tt, 
ffi 8E# 2 Br 5eB# * J: V) m<T> m 3 Br5eB# * U T , *Tf fi^« 

out H 05 teffS fc*H- ^ ffljEltr^WRIta * # ta-t a 

[0 2 0 5] —U. *KRA.a£ j e7"/l'A3li» *1£* 

fWMtawsMsao* 1 tA^Mtfji-A 3 tra-r** 
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***"RX^R*CLact«:lKrlBaiE«]BHH»*aA 2 
[0 2 0 6] ^Sfl-^tt^f ^A54I4, »l**#lSita 

*W ^ft o^#^»H^e f ;u a 54 1 m&co ^ Tn , 

<9 , mie* 4 BheB# * J; Ij jfcOB#jftT* o T B5rl5^««0 

MKT, «rlB«M4*»- : E-f*'0«tSc (ft**, 

^"KA^*:*KLactH^v^T^i-4 ttti:> lift* 

ffau*#L*i»uiiiit$ftfe«fl-i*#t*f i (k-i) t , n 
ostr >*• 11 cD^fr eft t-* o Tgr m<o®.%.n mm iz 

iJ «t * *WJ-**-e* 4 *«m#**fw(k-l ) t 

raM©<7>fltriU(^is^fg^T**)or^-iii<7) 
"RSWf emf U H it 4 *«MsWt*fifw(k) * M-BUr h MB 
«-#**»flb*a«r#BS;LTv^o 
[0 2 0 7] *Sfl-7 -f - K/<» ^MIEa»ffi¥SA61 

20 it. mm 3 Bf3twfjft» Rxf-mum 5 ff^Bt* j: 19 

h#«pj: »)«ro»6Bfse«p.«ur. ^lE^a)B#ft*fi 

«t 19 $ ft>tn5ttto«riio»^tff mkx- 
t , mtsmxmitmmmm^wnz z <o $ ft^n«c« 

ogr 0 ois^TeftT** o r 4-0 <r>W.%.ft mm iz a it 4 

*«*Mt**fw(k) t OMT-*4^#ft**KMFwerr 
(k) -r - Y'< y ^MIEaFfb(k) *#ai 

•T4 0 

30 [0 2 0 8] iOAftfiua^fc, *S»7-f-K/f» 

^«iE*^m#SA6u±, «jEfrM»issta#ai#gA 
oft^tffenruiJtti^aMRttft^fwi (k) 

^ ^«|#- h^#*gfwpi(k)t^?jn|/<;u^#ft 
**fwvi (k) tO^DT-*>4o ^*iSJIl*T'^A5 

0o^ ; ffSfl(rniJtt4^<o^«-ft**fw(k) (c<d 

f ^#ft*»fwp(k) fc*/<*r«*MMI* 

fwv(k) t(73ftT*.4 0 ) t<D£Z, ^«-ft*4^MFwer 
40 r(k)tLT*i64 0 

[0 2 0 9] EP*>, ^a*S»ft**fwi(l0tt, iI<Of 

est (6&C.T, ^iffloRAI^gKLfwd) H^v»T*i6«bft 
^«IEm^«-i«ltaFibt, l^^-ffltRA^aKLfwdtcS 
v^T**^ft^^«-^|@*Ppi,Pvi, RW&fl-fttreqp 
i,Rvi ttc«J:c.r#ai$ft^:fiT*ab4^t>, IfrSO©*; 

*^«-ft*Sfw(k)l±, mfgniEMM®- 
titat i (k) t , ra^#K#B#<DHI^<7)^. c-;|. 
50 PUJgTAact ICtS t h ft ^UKA^aKLact (C^ < 
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*m*»«2£pp, pv. r wmnm^Pn Rv 1 1- <t o xnta 

err(k)(±, *»©i8LA.£*4K#1-*^aMfcA.£*t*0 

[0 2 10] «fl.7-f- K/<? ^MiEfi*a3#eA61 

^MIEiFfb(k)5r*i6^o ;<0S^, 4 -Y'*"> 

ft A55 1 |bJ« & p I 3> (Jt^fl • WfrffiJftl 

») <9 , 4 - K><* ^MiESFfb(k) _LE 

SScl 0-_tEftl 2tZii</»TiRA*RtHIK36Fcerr*«S 
fl-#»fiMMFv»rrtC, >»A^fi^»#teSuiiFcerr 
t ««##*R*«»«SurfVior r t: -f Jl-Fft-IUfc L fctf 

[0 2 1 1] jE*«3ft****ffi#ftA62tt, ffK*2 

acffeuwuijtirt-^iiijEmrjftfl-pinHiFibCk) ki&e 

JtaSitfc«ft7-f - K/<? *1iIE4Ffb<k)*io*.&.r 
tT-raffiiE«rM#i«*ffiFib(k)^ffliEL, .IftlcJ: r> w! 

fi(k)Sr#ffi1-£ e 
[0 2 12] HI 9 lC{±a^$HTV>^v^iH-iSltJg* 

®<o4-ii<oq&^gu*tt-&^#^#B#J: strops 

t;WLttE*aiS*tfcjEa«fl-iil#»fi(k)0«fl-Sri|l 

tH~s J; -9 i-lt^-^x.*,, frE*;i8i<o^ii 

©KUff sk** LriEa«s*w«rttf i (k) <7>mm^M 

[02 13] ZcOXoi-, &2M'&1&&&&lW&m±. 

•So Sot, sa&jta*— stc«iit$ti^ 0 
[0214] ^ic. m 2 mM^mmm^m.<o^Mi,z 

•?^xm.w-tz<, z <o%twmitm 2 o U^Lfc J: -9 

±E* 2 j^*|*ftftU«p§tao&tt7 ^ - pv< -y ^ HUE 

*»ai^A6i uft busies* 

A7l£fi&x., P^#l£I&^^MIE43lffi#l3:A7niJ: 
<) ^^li^^-T'^ A52<0#***#^pRvi . Rpi t 

#**faf i (k) t & & A ^ £ v > T O <fc , l»I»2 

[0 2 15] fiP*>> HI 2 0 ^^L^^ff^lc^oTli. 
B^»*7^?g;EilS:aj^iS:A71l±, ^#^i*i£*T- 
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^motR^S^ruijtt^f iWB^ftJBfafwi (k) (;« 

#«ftfwvi(k)t<7)f0T-*S o ) t> 

*® O t^ffSf 1= i3 It S **0«fl#5|f *fw (k) ( C 

3g#- hB«-#*fifwp(k) t*/<^/-r«sft#* 

*fwv(k) t<7>^nT"*>So ) t<Oit*5ift#fiMi 
Fwerr(k)H^v>T, l^^^t&iS^ f A520$s#tt£ 
*Rvi,F*>ifc«*m«$PvU Ppi tSrlfjE-*-*, 
io [0216] J: iJJWfcWKfi, aWM**^*!** 

tb*S A71 14, ^ft*SmHFv»er r (k) ^3E<^ffiT**tL 

^Fwerr(k)0^:# SUJ&UT**, CtLdJ: 
tt* * 7* * A 52*^ffl -T « «MsHt# 5£Rv i , Rp i , S IT* 
fl-^g^Pvi. Ppi Sr-^-ft-TftA R, A P /ift^MiEI- 
So ^##»l:RMFwerr(k)d J ftOll-C**tt 
If, ^#*^Rvi,RpK SlfijRWftS^Pvi. Ppi^-^ 

ft-P*Uf*-r*fc*<OlijE*AR.AP«:, RIJ»3ftft# 
20 4^Fwerr(k)c0iffeit{ic07v^ ^tdoCT**, itt(; 
«t ») BfM^fb jfi * T)U A52J>mm-?Z *S»#»*Rv i , Rp 
i, S^^^Pvi, Ppi^-etL-Tii-AR, APfitt* 

[0 2 1 7] J-J.±|fegg L 7t J: ^ fz, J: * 

[0 2 18] **Wii±Elt*ilBS{UIH5t$ir* 
fflt4:t#t*i, «xlX» 112 1 IzmLfzX^^ 

m i M#i«*tfi$ijiiigs tut 2 mn^mmm^w:^ 
%mk*m.&*tfzmmx\ ^mmm.^mmm.^m^-t 

imi] *&wk a ztimmm&mmmw; mum 
[H2] m i izTFLtzx-T 7 -a - * - * (om&m&m 

x-$>z> 0 

[E13] EI 2 lzm\~tzzL.T7u-*-9<r>&m.nmU 

[i4] ilC^LftCPUi { tIt'Bx77n-^ 
50 -?coai7Ji:iSA^* (fRA2g*8tt*) i^Hi^I 
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[[215] xny h;u#H£ 1 1 *>d^ 

- tyn -7 ^ht-c£>& 0 

[16] i5Cf I /c(*#i-M*^gOSaB L 
[0 7] Hi i:^lf:CP VW&m-tZTf-tfi"*? 

[0 9] ^ffixn y h^S^ftBt^iCfflv^ 

[mi o] meiz^Ltzmmi&TB^&tmz-z&m 

[Ull] [HI (C^LTtrCPU^^fi-^g^^n-y 

[mi 2] mi ^^L^cpu^WT-r^^ao^A^ 

[HI 3] HI IZ^L/cCPU^tTi-^^ifflxn y 

[hi 4] hi izmLfzcputmn^z^mmft®. 
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[HIS] Ell CiLf:CPU^tft^*f 
[Hi 6] HI t:^L^:CPU^Jft^^D7 h 

[Hi 7] HI tc^L^CPU^^T^^^Mf^^A 
£ fU/t » £ » ffi -f * a6 <n -r n y ^ a * tt; L v n - ?- 

[Hi 8] HI C^L/cCPU^Tt^IMIt* 
(iEa^W^ltl:lt») <r>tztb<o-fu 2**7F\~tz 

[HI 9] M^UJ:&tto^4tA4*«0ni^1t (» 
[02 0] HI 9^Lfc*2*Sfl.*St»iWf(«ltO 

[#-§-<£> §£93] 

1 0"-iAc^«jAc5*#SCttrti»«H, 2 

'y^gE (J.>v*>*#») , 2 5 -i«g, 3 1 -IRA 
K 3 2—R5t#, 3 9->f >vx^^, 4 1»t 
§CW, 4 3— xnyh;w# > 4 3a"^Dyf^7^ 
^aj:-^ 7 0 -m$U6W£IE. 7 1-CPUo 



[02] 



[H3] 



[04] 
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